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DEVELOPMENT OF AN ANALYSIS FOR
THE DETERMINATION OF COUPLED HELICOPTER
ROTOR/CONTROL SYSTEM DYNAMIC RESPONSE

PART II - PROGRAM LISTING *
By Lawrence R. Sutton
Rochester Applied Science Associates, Inc.
SUMMARY

The computer program listing is presented for the program
of investigating the effects of an anisotropically mounted flexi-
ble swashplate on a deformed free-wake on the dynamic steady-state
forced response characteristics of helicopter rotor systems. For
the free-wake effects to be included, this program is used in
conjunction with the free-wake geometry program listed in NASA
CR-2111. The listing in this volume corresponds to the calcula-
tions discussed in PART 1I.

INTRODUCTION

The determination of the effects of nonuniform control
system (swashplate system or gyroscopic control system) along
with the effects of nonuniform inflow due to free-wake on blade
air loads and response for helicopters in steady maneuvers is
essential in order to obtain more complete model of both aero-
dynamics and elastomechanics of the helicopter rotor system. The
program listed here includes the effects of an anisotropically
mounted flexible swashplate (or nonuniform gyroscopic control
system) and a deformed free-wake on the dynamic steady-state
forced response characteristics of helicopter rotor systems.

Three steps are necessary in obtaining blade  response
results including the effects of nonuniform inflow due to a
free-wake and the effects of the nonuniformly supported control
system.

1. Preliminary calculations (or measured data) are used to
define rotor system performance parameters and flight conditions
Definitions of model parameters and program contol variables are
necessary for program operation.

*PART I - ANALYSIS AND APPLICATION is contained in NASA CR-2452.



2. The results of the free-wake analysis are necessary to
account for the effect of a nonuniform downwash distribution
acting on the rotor system. For this the program listed in
NASA CR-2111 is used to obtain wake-induced velocity influence
coefficients (stored on BDSIG file) and bound circulations (stored
on BDGAM file) for transfer to and use by this blade-swashplate
dynamic response program.

3. The blade response program listed in this report is then
used to determine specified harmonics of blade flapwise, chord-
wise, and pitching moments; blade deflections and twist, and
their slopes; and blade spear and axial forces. This program
also provides the corresponding harmonics of the swashplate
response., Since the blade system responds to a downwash field,
an iterative procedure is necessary to obtain the final dynamic
response.

Program input and output can be in English units or SI
units.
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OVERLAY (NS6,¢,5)

PROGRAM NS6 (IKPUT,0UTPUT,PUNCH,CHE, TWO, THRVE, RIGHT, NINE,T2PE?=0NE,
9 TAPE2=THO,TAPE3=THRLE,TAPE4=PUNCH,TAPES=I¥PUT, TAPRA=0UTPUT,
2 TAPEB=FEIGHT, TAPLY=NINH)

MAINLINE PROGRAM FOR FORCHD RESPONSE

INTEGER CY183

INTEGER CYL{,CYLF,CYL2

INTEGER CYL3,CYU5,073,0Y98,0Y0y

COMPLEX €0Y§,CY2,CY5,CY6

COMPLEY ¥PS(4123),DETSV

REAL 17H (1D)

COMMON/RERDN/DNS (4)

CCMMON/AERTP/BKT (4) ,ACT (4) ,AKP{4) ,ACD (4)
COMMON/AKTRAN/AKCT (4) , TAU (&) ,SHMLA (&) ,AK (4) ,21C {4) ,CAPK,CAPC
COMMON/DIMS /NEG, N2, FN2

COMMON/RNAME/CS (4, 2(4) , SN (4, 24)

COMMON/RNAMES/CSY (4., 6) ,SNT (4, 6)
COMMON/SCTAB/CPSY {28 ,25) ,SP5Y (24,2%)

COMMON /BPSA /5PS, DETSY

COMMON /CYT/CY3, 048, 0Y487, 2Y0%,0Y4872, 0743, CY44,TY85,0918
COMMON/TYZ/CYY,CY¥2,0Y5,216

COFMCN/CYR/CYL,CYT ,CY8,0Y9,0Y10,CY1Y, 042,713, 7Y 14,CY95,00%6,

4 CY%17,2Y%%3,3Y%4,0Y24,0Y22,2Y23,C0Y24,C¥25,7Y26,CY27,CY28,C0Y29,

2 CY3%,0Y39,0Y32,C0Y33,CY34,0735,CY36,2Y37,C¥38,7Y39,CY46,0Y47,7Y48,
3 CY49,0Y5%,C0Y54,0Y52,C0753

SCMMON/NOY /MYCPK, 1K), MUSHE, MFASS, MXFAR

CCMMON/NO? /MXCSB,NESBC, MXCEY, 3BT

SOMMON /NO3/NS,NSIZEY,NFEL,NES, MAXN,NFP1

SOMMON/NOB /NCOLS, HB,NF,881F 2, NAISC, MYTKN,NIG
SCMMIN/NOS/NP, NSP, MODE, MFP, NOUT,MXQ,NAS, N8BS, NBT, NPS

TOMMON/NO6 /NEBD, NRIFC, MXSHI,NFLAP, MFLAD,NC?,HX™2P1, NCSR
COMMON/NOR/JYHOD

~OMMON /GYR /GYM,GYE ,GYC,6KB,GCR,GKE,G2P,67P,51%,61Y,GI7
CCHMMON/CYM/CYSH,CY55

ZOMMON/IPHY /NBFAZ,NNBS

~OMMON/ISNB/HS

COMMON/IBRIG/MINPN,MAXPY

COMMCN/SWISH/SWHGI,SWEI,SWH,SHR

COMMIR/VELY /VEL (10,24)

COMMOM/HAY /CCNVG
CCHMON/WAZ /GRY (209
COMMON/WAL/ALPHY (10, 24) ,VEL® (12,2¢4) ,LT8
COMMON/IWAY/IWAKE, NAERO, MAERO
COMMON/WAS /RLLI

~OMMON/THES/BYIT
ZQFMON/IWAZ/ITE,NANR, IMAX,KTEST
COFMON/IARS /IER (59)

COMMIN/IWAY /NEY,NNS, b N6
COMMIN/STS /ST (1)

)
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CQ%MON/SHBS/Y?,YZ,YB,Y&,YS
TOMMIN/TH/LH
COMMDN/ASKBP/DJ(Q)

TOMMON/WAS/VZAY (93,33),VYA9(93,33),YZ2P9(13,33),VYPI(13,23)

TOMMON/NGAD/KHWI,NCVF,NPRS
COMMIN/VHMARE /VMAYT

COMMOK /IS1/ NEFP
COLMON/TYNI/CY56,0Y57
COMMON/NGRT/NWPC NP6, KT
COMMON/LINA/TINA,LAFI
COMMON/ZYN2/CY 58

iTI=%
NCUT=06
MODE=2
no 1 11=1,%0
1) =0
FTAP( SOUTYEN »,N§2,NN3,NN4,NN5,NH6,NWFC,NHJI,NCV?,NPRS
hEAD(J,‘:?)

Y4,Y2,Y3,14,Y5 f
READ (5,947) IWAKE, NAKRD,MXIT,NAS,KTEST, TH34
If(TWAK o.s.ioce,,) G0 TO 2 :
WRITE (5,975)

READ(5,97%) ALLI

READ (5,941) (IEDfI'),LI—s,WQFQO)
NAND'WRS*BAinO

IMRY=90

Do 6 I2=1,10

ST (12)=".0

IF (IWAKH® ,5n.7d) CLLL OVERLAY{(3LYN
CALL OVERIAY (3LNS6,1,9,6HRECALL)
IF(MA¥RO,¥0,.4) GO 70 13
NORNH=NFF=-NT

IF {MAXPN,L¥.NOBNH}) GO TO 144
MAXPN=NOENH

WRITE (6,906) MLZPYN
IF(NWEI.LEMAXPN) GO TO %14
FHWI=MAYPN

WRITE (6, 9707) NHWI

CONTINOE

IF (IWAKE,ZQ.{) GU TC 66
TF(NP.%0.f1) GO TO 92

Np=0

WRITE {6,338} NP

CONTINNE

IP(NCUF.GT.€) GO TO 20

NCVF=100

WRITE(6,9(4)

CONTIRUE

IF (ITI.EQ.L) GO TO €56

CONTINDE

S6,%,3,60RECALL)
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66

65

67

68
69

IF(MAPLO,10.8) G0 TN 66

DO 7 I2=%,14

SI(I2)=0."

PO 3 M35=%,NB

CALL AXZOM

REWIND 2

REWIND 3

MFP="

IF(NP.GT, MEYXPN) GO TO 539
IF(IWARKYE.LQ.1:) WRITE (o,3U49) 48P
CYF=CY2XNPRCYY
IF(NB,GT,1) GG TO £5
ME=1 :
HR¥CLLL)

CALL OVERLAY (3LNS6,7,4,6

CALL CVERLAY (3LNS6,1,5,6HRECALL)
CALL OVERLAY (3 N°6,§,6,61 FCALL)
CALL OVERLAY (3LNS6,2,%,6HRECALL)

MFP=1
IF(IWAKELFQ.0) GO TO 4

TF{NPR3, B0, 0) GU 70 13

WRIT® (6, 9U0) NP

GC TO 4

IF(ITI.GR.MXIT) WRITR(6,945) NP
CONTINUE

KFPWAIND 2

REWIND 3 :

CALL OVERLAY (3LNS6,%,4,6HRECALL)

GO TO 59

DO €7 MS=7,NB

CALL OV?DLAY(7 NS6,%,4,6HRECALL)
CALYL QVERLAY(ILNSE 3,9,33R WCALL)
CALL OVERLAY (31LNS6,%,6,6HRECALL)
CALL QVERLAY(3LKESS6, 2,¢,6HR”C’IT)
MFP=1

IF [IWAK¥,¥0.0G) GO TO 5
IF(NPES.EQ. L) GO 70 54
WEITA {6, O83) NP

GG TD 5

IF(ITI.G¥,MXIT) WEITE (6,940) NP
CONTINUE

REWIND 2

REWIND 3

DO 68 MS=%1,NB

CALL OVERLAY (3LNS6,7,4,6HRECALL)
IJF(IWAKY.EQ.U) GO TO 82
IF({NP,LT,NHWI) GO TO 82
IF(ITI.EQ.MAIIT) GO TI 82

CALL OVERLAY (31NS6€,%,2,6HRECALL)
NP={

GO TO 8%



82 NE=NP+1

REWIND 2

REWIND 3

GO TD 66
89 CONTINUE

REWIND 2

REWIND 2

IF {CORVG,.,G1.ALLI) GO 70 95

ITI=MXIT

GO TO S8
95 ITI=TTI+1
98 WRITE(5,993) ITI,ALLI,CCNVG

CALL OVERLAY (3LNS6,1,3,8HRECALL)

GO TO 74

504 RERD(5,941) IGO0

IF {IGO.EQ.L) STOP

GO TO 109
904 FORMAT(B8FIL.O)
9035 FORMAT(/36%,%IF IWLKE EQUALS 1%, S3IGMA AND GAMMR AFRIMYS MUST BE ATT

FTACHED*)
944 FORMAT{(/36Y,#50LUTION WILL NOT COKVERGE WITH NCVF = L, NCVF RESET

1= 100%)
96 FORMLIT(/25X,%FKAXPN HAS BrIN RY¥SET 70 THE HMAYXIMUM VALUEX ALIOWED BY

TTHE VALUE COF HNFF,MARYEHN=%,123)
S47 FOEMAT (/45X ,#NHWI CANNOT B GEBATHEE THAN MAYEN,NHUWI RESET=%,I3)
908 FORMAT{/8¢X,*FOR WAKF ITERATICN NP HMUST START AT O,NP RESET=+,13)
9449 TFORMAT (561I5)
940 PORMAT(IHY,56%,20HFORCHED RAESPONSE, NP=,T12,/59X,43HSTATF VECTORS/)
993 FORMAT{/Z3%X,5HITI =,15,10Y,6HALLI =,815.7,5%,7HERROR =,815,7)

ERND



2w

SUBROUTINE AEROM

REAL TC(34)

REAL TMO (24)

CCMELEX AMF (1230)
COMPLEX AMA (1700)
CCMPLEX CY19%h

COMPLEX CY9,CY2,CY5,CY6
INTEGER CY182

INTEGER CYU0,CY41,0Y42

INTEGER CY43,CY45,CY3,CY48,C

REAL LTH{T0)
COMMCN AREAS

yiy

COMMON/CYI/CY3,CYi8,CY48,CY4%,7Y42, CYU3,TY44,CY45,CY18A

CCHADN/CYC/CYS,CY2,5Y5,2Y6
"CNMON/LY&/CYQ CY7,:Y8 FYJ,

cYan,cyid, £Y12,2Y13,0vY44,Cv45,CY16,

2 CY3? PY’“,CYJ, CYQB Y%Q,
3 CYQ9,CY5§,CYS§,CY52,CY53

y35, CY36,CY37,CY38,CY39,CY46,cyu7,Can,

COMMCN/ROY /HXCPK, %YKQ MXSWE,ﬁFAS% MXFAB
COMMON/ND2/MYCSB ,NHSBC , HXCPM, NEBC

CCMMON /VOJ/Nb,JQIZnY,NIIB

NES MAYN,HNFPY

TO%MJE/NOQ/NCQLS,NB,gF,NﬁIFC,NQISC,MXTKN,NIG

COMMCN/NOS/NE,KS5P, MODE, MFP,

NOUT ,MX0,N25,NBS,NET,NPS

COMMON/NO6 /NRRD, NRIFC,MXSMI,NFLAE, NFLAP,NCT, MYT2PY, NCSR

CCMMON/IBRIG/MINDN, MAXPN

CGmMON/WAQ/ALPH?(§%,2M),VEL?(?H,ZH),T”{

CCHMMON/VELT/VEL (13,24)
COMMIN/IST/NFF
COMMON/DIMS /NN, NNZ,NN3

COMMON/SCTLB/CPSY (24 ,20) ,5PSY (28,2™)

COMMON/SUB/Y {225)
COMMON/SAIN/SD(T7425)
COMUDN/RNFT/ANTF
COMMON /AMAT/AMA

CCMMON/IWAY/ZIWEKE, NABRO, M2E

COMMON/CYM/TY54,CY55
COMMON/T WAL /HNY , NS, KNG
COMMON/TISMB/NMS

RO

CCMMON/IWR?2/IT I, HANR, IMAY,KTRST

COMYMIN/ILY/IL
COMMON/CYMY/CY56,CY57
COMMON/NGAT/NWFC ,NP6, NTRT
COMMIN/CYM2/0Y58
IF{IWAKE.EQ. D) GO TO 4
IF(MS.GT.1) GC 70O 4
DO 3 I5=1%,NAEED
DO 3 J5=9,NAS

VEL (15, J‘)—pY%*fYS RVEL (IS,
CORTINUE

5)



DO 8 J5=%,NAS
8 TMO (J5) =0,

MXNPF=2%NFF+9
TL=0
TF (NET ¥Q. {) 50 TO ¢
READ(5,703) ((V&L(zazli,J.Iv ) ,IRIT2=1, NARRO) ,JRITE=9, NAS)
9 IF(RN6 B0, ©) GO TG 8719
WRITR (6,80%) ((VAL(I{,K?),T9=4%,42%R0),K1=14,NA8)
821 FORMAT(* INDUCED VZLOCITI®S FEON 2BECGH */(5595,7))

81% D0 1) I=1,34
10 TC(I) = 4.

IF(IWAKELEQ.D) GO TO 2
IF(M5.6T.%) GO TO 6

2 DO §2 Z=1,NN1

12 AMA(I) = CHPLY(D.,2,.)

sy

6 DO 5 I=%,N42

5 AMP(I)=CHPLX (J.,0.)
IF(ITTI.E0.%) 0 o 7
READ(2) SD

7 DO 26 I=1,NS
L=(I~7) * NSI1zZwnY
Y{(283) = SD(L+232)
IF(Y (223)-1) 26,13,26

13 I1=I1+1

{4 DO 16 J=1,NSI7HY _ ‘

16 Y (J)=SD (L+J) \
LTH{IL) =Y ({75) '
DC 2L K=%, NAS
IF (IWAKH® Q. ©) GH TO 47
Y(180)=VEL(I1,X)

17 CONTINUR
IF (N®T L,EQ., ) GO TO 18
Y (180) =VxL (IL,X)

18 CCNTINUE
CYTO=(K=1) % (2, 0%TY92) /N2

CY2H = SPSY(K,1
CY¥21 = CPSY(K,?)

CY53==CYY 7% (CYZT#CYSI+CY20%2Y52)
SCY53=8IN{153)

CCYB33=COS{CY53)

SANG=Y (19} 5 CCYB3+Y (20) #SCYE3
CANG=Y (2DY%CCYE3-Y {19)*53CYE3
PULL=CY5U4+CYE3%CY5ES
RCLL=CYU3=%CYi6~CYEDHCYSTHYYT
TURN=CYYBF¥CYIT+CYSSRCYSTHCYI6+4CYL

CY22 = CY54 % CY16 * CY2©
CYZ2s = CYf4 % CYj{6e % CY21

ny24 = CYTh %= Y97
CYIS=Y (28)%SRNG-Y (i7) *CANG
CY3A=Y (*2) *CANG+Y (24) #¥5ANG



CY37=Y (19)*SARG+Y (28) kCANG

CY3B=Y (24) #CANG-Y (12) *SAKG
CCR=PULL®IYZS+RULL®CY2
CCB=ROLL®RCY24=-DPULL*TY20
CY25=TURN®Y (16) #SANG+CCA®TY3IS+CCRETYI6
CY26=TURNKY (16) *CANG+CCARCYIT+CCBEIY3A
CY27=CY272

CY?28=0Y23+TURN=CYSS

CY29 = Y(78) * CY25
CY30 = Y(78) * CY26

CY3{=CY24+Y(180)-CTB*ZY5R
CY3I2=Y3%4=Y (16) *3ANG
CY323=CY39#Y (16)¥CANG
CY34=0Y39%Y (15)
TY39=TURNXY (15)=CCA*Y (29) =CCB*Y (25)
SSSY=CYZTRCYZ5+CY28%¥TYRS+CYI+TY26% (Y (3) -2Y58)
SSS2=1Y27%CY3T+CY28%CY3R+CYI3=-TYIOHRY (B) =CY25% (V (3) =CY58)
SSS3=CY27*Y (29) +CY28%Y (25) =ZY34~-CY26%Y (4)
S554=5383+CY 3¢
Y{82)=-CY39
Y (83) =3551
Y (BU) =35S2+ Y (78)%CY39
CRLL AZEFRO
IF(NK6.%Q.2) GO TO 825
WRITY(6,872) Y(83),Y(84),7(39),¥Y(18%) ,C114
892 FCRMAT (% BLADE VILOCITIES FROM REFOM */(5G15.7))
WRITR(6,803) Y (i24),Y (iI25),Y(126)
3 FORMAT(* BLADE STLADY LOADS PER UNIT L¥NGTH */(5G%6.7))
8115 IF(IWAKE.EQ.7) GO TO §18
ALPHY (IL,K) =Y (9%)
VELF (IL,K)=Y {90)
117 FORMAT(IOGHZ. 1)
118 CCNTINUE
CREATYE MATEIX C,

et

TC(1) = Y(123) % Y(78) - Y(917)
TC(2) = =Y (52i)

TC{3) = Y(123)

TC(B) = =Y {(i29) * Y(78) + Y{1315)
TC(5) = Y(148)

TC(6) = =Y (12%)

TC (7) = Y(922) % Y(78) =Y {116)
TC(8) = =Y ($19)

TC(9) = Y(i22)

TC{10) = Y(124)

TC(i9) = =Y {1%5)

TC(12) ==Y ($20) *C 1Z26+Y (§23) #CY25

TC (13) =Y (123) #SSS9-Y (120) #5552

TC(iB) = Y (123) * CY39

TC(15) =+Y (120) %5SS3+Y (123) *CY29-Y (117)*C¥25
TC(16) = Y (120) * CY39



10

24
26

8C7
848

52
28
53

228

PC(17) ==Y (123) *SSSU+Y (117) *CY26
TC(18) = Y (126)

TC(19) =+Y (118) *CY25-Y (129) *CY25
TC(20) =Y (1918)%5552-Y (129) *S551-Y (125)
TC(24) = -Y(i29) * CY39

TC(22) ==Y (118) *SSS3~Y (129) *¥CY29+Y (§15)*C¥25
TC(23) = =Y (198) * £Y39

TC(24) =+Y{121) *S5SU=-¥ (115) *C¥26
TC(25) = =Y (i26)

TC(26) ==Y (159) #CY26+Y (122) *CY25
TC(27) =Y (122) *3SST~Y ($19) ¥5SS2-Y (124)
TC(28) = Y(122) * CY39

TC(29) =+Y (119) *S5S3+ Y (122) *CY29-Y (116) #C¥25
TC(38) = Y(i19) * CY39

PC(39) ==Y (122)*SSSU+Y (116) *CY26
TC(32)= =Y {126)

TC(33)= Y (i124)

TC(34) = =Y {(125)

DC 22 NN=%,MXSNT

N=NN-NFP1

CALL PSYK(CPSY,SPSY,K,N,CY193)
TPQ=34% (TL=-1) #MASHI+ (NN=1) *34

IF (IVAKE .EQ. ) GO TO 51

IF(MS .GT. 1) GO TO 22

I DG 20 J=1,34

AMA (TPQ+J)= AMA(IPQ+J) = Y(75) * TC(J) # CY4$9A
CONTINUE

CONTINUE

DO 220 NN=1,MXNFF

N=NN=-NFF=-9

CALL PSYK(CPSY,SPSY,K,N,CYi9A)

JPO=3% (IL-9) *NXNFF+ {NN=-1) *#3

DO 220 3=1,3

N AMF (JPQ+.J) =AMNF (JPQ+J) =Y (75) *TC (J+37) *CY19A

IF(NTRT.N®.1) GO TOC 24

TMO(K) =THD(K) =Y (3) =Y (75)* (Y (124) *Y (35) +Y (125) %Y (36))
CONTINUE

CONTINUE

IF(RTET. NE. 1) GO TO 8UB

WRITE{(6,837) (TMO (K) ,K=1,N45)

FORMAT (# BLADE THRUST MCMENT AT EACH ARZIMUTH */(5GfiU.5))

CONTINUE

J=MASHMI*3ILRTL

IF({IWAKE »EQ. @) GO TO B2
IF{MS .GT, §) GO TO 53

Do 28 1-1,J

AMA{I} = AMA{I) s HAS
JF=MYNFFP¥3*T1],

AMF (1) =AMF (I) /NAS



35

36
9876
703
902
923
39

IF (IWAKE .EQ. () GO TO 35
WRITE(3) AMF

GC TO 36

WRITE(3) AMA,AMF
CONTINUE

FORMAT (%0*,90G12.4)
FORMAT (8 F10, 6)

FORMAT {20X,215,3E15.7)
FORMAT (1081 3. 6)

RETURN

END

11



SURROUTINE AERO

CCMELEX CY?,CY?,LYD,CY6

INTEGER CY43,CY45,CY3,0798,2Y44

INTEGER CYUE CYQ%,»YQE

INTEGER CY98A -
TOMMGN/CYI/CY3,CY98,CY4D,CYu%, 0742, CY43,CY44,07045,CY48R
”CMWQN/CVL/CYﬂ,CY? CYS 216
COMMON/CYR/CYY4,CY7,CY8,0Y9,CY99,CY9%,CY42,0¥93,CY14,C0Y95,CY46,

1 CY17,0Y19,CY2%,0Y21,CY22,0723,0Y24,CY25,0Y26,CY27, CY28,CY29,

2 Cy3n,cy3d,c JZ,CYJB CY34,CY35,CY36,CY37,CY38,CY39,CY46,CY47,0748,

111
222
112
113
114
333
Luy
445
555
556

666
668

12

3 CY49,CY54,C0Y59,CY52,CY53

COMMCH /SUB/Y {(225)

COMMON/IH/IH34Y

COMMON/T19/IL

COMMON/STI1/SI(10)
COMMON/SUBS/YY,Y2,Y3,Y4,Y5
EMT=CYU4XCYHT/CYS

Y(90) = SQRT (Y (B3) #* Y (83) + Y(8U4) * Y(84))
UN=Y (9%9) / {(CYS0%CYU)

IF (Y (8L)) 222,142,171

IF (Y{83)) 555,556,666

IF (Y (83)) 333,445,448

IF(Y(83))y 193,148,194

Y (91 = cyiz

GC TO 668

Y{21) =0.0

GO TO 668

Y(91) = CYi2=-LATAN{ABS (Y (84) /Y (8B3)))
GO TO 668

Y(99) = ATAN(ABS(Y{84)/Y(83)))

GC TO 668

Y{91) = .5 %*CYy12

GO TO 668

Y(91) = CYYZ + ATAN{ABS{Y(84) /Y {83)}))
GC TO 668

Y(99) =1.5%CYi2

GO TO 668

Y(9%) = 2, *CY42 - ATAN(RBS(Y{(84)/Y(83)))
CONTINUE

Y({92) = Y(o§) / CY9

Y(93) = 1. / (1. = Y{(92) * Y{92))
Y(OUY = (2. - Y(92) * Y(92)) * Y(93)

CALL NS9294 (EMT,UN,Y(91),Y(95),Y(96),Y(99),Y(97),Y (if0),Y(98))
IF(IH34.80.0) GO TO 760

IF(CY19.1T.3.6) GO TO 760

IF(CY19.GT.4.8) GO TO 760

AS= (. 22688+Y5) % (1.0=Y (92))

IF(Y(99) .LT.AS) 6O TO 760

IF(SI(IL).NE.0.0) GO TG 20

SI{IL)=ASIN ((Y (95)-Y3) /Y1) /Y2



20 Y({$5)=Y3+YIRSTIN (Y2* {CY$9-SI(IL)))

Y{99) = 5% (1. 4=COS (Y2% (CYI19=-SI (I1))) ) * Y4
760 Y (161) CY{0 * Y{(79) / 2.

Y (502) Y(191) * Y (99)

Y (113) Y(i8%) 7/ Y(99)

¥ (180) Y(I61) » Y (79)

Y (195) Y(igu) = cyiz / 2.

Y(1G6) = Y(79) / 4. = Y(78)

Y(107) = Y(8L) * Y(95)

Y(198) = Y(88) * Y{(97)

Y(J09) = Y(83) #* Y(95)

Y(142) = Y(83) % Y(97)

Y(191) = Y(B4) * Y(S6)

Y(192) = Y(84) * Y (98)

Y(193) = Y(83) * Y(96)

Y(194) = Y(83) * Y(98)

Y(115) = =Y {105) * Y (84)

Y(116) = Y(1L5) * Y (83)

Y(117) = =Y (78) * Y(1i6)

Y{(118) = =Y (I03) % ( Y(BY4) * ( V(I09) *= Y(93) + Y (1IN + v(128))
1 + V(83) * ( Y(94) * Y(11D) + Y(112)))

Y(199) = Y(i063) # ( Y(R3) * (Y(94) * Y(i09) + ¥ (191))~-Y (8Y)
1% ( Y(999) * Y(93) + Y (i12) = Y(ICT))) + Y(135) * Y(82)

Y (720) Y(T04) * (Y(94) * Y(83) * Y{93) + Y(B4) * Y (100))
T+Y (766) *Y (199) =Y (145) #V (82) * (Y (106) +Y (78))

Y(12%) = =Y (103) % ( Y(84) = {Y(94) =* Y (147) - ¥{913))
1 + Y{(83) * ( Y(198) * Y(93) + Y {(i09) - Y(i14y)) =Y (I35) * ¥Y(82)
Y(122) = Y(1223) % ( Y({(83) % ( Y{iCT) * Y{93) = Y (113) ~¥(iiu))
F o= Y(84) * ( Y(94) * Y(IQ38) - ¥y (114)))
Y{123)=Y (3CU)* (Y (SU)*Y (34) *Y (59)-Y(383)*Y (17%))

1+ Y(i06) * Y ({122)

Y(I28) = -y (3¢2) * (Y (I97)y + Y{(119)) + Y (¥15) * Y (B2)
Y(125) = Y(i¢2) * (Y (i199) =Y (4(8)) + ¥Y(116) * Y(82)
Y(126) = Y(i{2) * Y(79) * Y(90) * Y{(99) + Y (i26) * Y (125)

1 + Y(197) * Y(82) - Y (iG6) * Y(116) *Y(82)
SCY53=SIN (CY53)
CCYS3=005(CY53)
BA915=Y (115)
AA116=Y (116)
2R198=Y (118)
AAT99=Y (199
RA12%=Y (121)

- BAY22=Y(122)
EAY28=Y (124)
A2§25=Y (125)
Y (145)=AR115%CCY53-AR116%#5CY53
Y (116) =RA116%CCY53+AAT15%SCY53
Y{118) =BA918*CCY53-RA§19%5CY53
Y (119)=22199%CCY53+AE118%5CY53
Y (121) =A2921%CCY53-AA122%5C Y53

13



Y (122) =AA922%CCY53+AA121%SCY53

Y (124)=AA12U4%CCY52~ARA125%5CY53

Y (125) =AA925%CCYS53+AA124%S5CY52

RETURN
670 FORMAT (1HO,%Y(99)= *,R12.4,3%X,%Y(92)= *,E12.4,3%,%Y(95)= *,E12.4)
671 FORMAT(1H ,* Y(97) = *,40E92,4)
672 FORMAT (1H ,* Y (99) = %,10R12.04)

END
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nnonoqaaaaan

186

97
181

182
183

184
185

187
189

191
133

SUBROUTINE NS92%4 (ENT,U,APHIJ,CLIFT,ASLOP,CHNOME,CIRAG,CMSL,SDSLY

COMMON/LINA/IINA,LAFI

SUBROUTINE TO COMPUTE CLIFT=LIFT COEFFICIENT
ASLOP=LIPT CURVE SLOPE
CHMONME=MOMENT COEFFICIENT
CPRAG=DRAG COEFFICIENT
CHMSL=MCMENT CURVE SLOPR
CDSL=DRAG CURVE SLOPE

FORMULAS TAK#EN FROM CURVE FITS BY P.C,.

CLIFT=0,
CDRAG=D,
CHMSL=],
CDSL=f.,

NEG=1

EMIJ=EMT*ABS (U)
SCT=SORT (1. ~EMIJ*EMIJ)
C4=1,-8MIJ

C2=.22689%C1

IF (IINA.EQ.Y) GO TO 97
C2=02% (T4 {4+ JT#LAFD)
IF(APHIJ) 18%,482,182
APHIJ=-APHIJ

NEG==1%NEG
IF{APHIJ=-3,9475926) 984,184,187
APHIJ=APHIJ~3.1495926%2,
G0 TO 97

IF(APHIJ-C2) 985,187,167
ASLOP=5,7296/SQT
CITFT=ASLOP*APHIJ

CDRAG=, 006+, 1313 1¥APHIJ*APHIJ

CHOME=D N
CMSL=6,0

CDSL=,26262%8PBE1J

GO TO 250 ,

IF (APHIJ-.34906) 989,991,991
CLIFT=,29269%C T+ (1, 3%ENT.J=-,53) *2APHTJ
CMOMaE=T,N

C2= (s 9122717+.2268B3%EMNIJ) *3Q7
CLIPT=CLIFT /C2 '
ASLOP=(9.3%EMIJ=-.59) /22

CMSL=0,10

GO T 218

IF (APHIJ=2.7402) 993,995,195
S=SIN(APHIJ)

S2=SIN(2.*APHIJ)

15



S3=SIF(3,%APHIJ)

SH=SIN (4. *3PHIJ)

CLIFT={ 083725+, 0430 8%52~,0711559%53+,423127%54) /80T
C=C0S (APHIJ)

C2=C0S (2. %EPHIJ)

€3=C0S (3.4 PHIJ)

CU=COS (U, %APHIJ)

ASLOP=(,CB03732C+2,7186F5%C 02 3977%C3+,492508%CL) /SOT
CDEAG=(1,9235~,0298%4%(=- %.a bPB* 2+, 303795% 23~ , 39948 T%C4Y /SOT
CDSL=(.N29890%S5+2,L9206%52-,{09345%53+, 3653U8%3L) /SOT
CMOME=(=,02827#S+, 14022%52~, 80622#53+,01092454) /SQT

1 = 25% (CLIFT#C+CDPAG¥3S)

95
197

189

210

250
255

260

200

16

CHMSL={~+569865%C+,27335%C2~,023178%C3+,DU24€6%TU+S% (N G263*52
i ~.003972%53-,08545%S4)) /SQT

GC TD 258

IF(APHIJ-3,0C2¢) 187,199,199

CLIFT== (,47C0+,903913%APHIT) /507

ASLOP=~,90393/50T

CMOME==,34532984/5QT

CMSL=13,

GO TO 218

IF(ADPHIJ=-3,94%95926) 200,20 8,26)
PLIF”-{—%7.55%+5.586Q* PHIJ) /SQT

ASLOP=5.58484/50T

CMOME==, 3452984% {}. 0= ({APHIJ~3.002) /,1395927)) /50T
CHSL=,3452984/ (., 1395927%5QT)

CDRAG={1.9233=-,029894%COS(APHII) -1, M6{ 3%C0S (2. *APHI.T)
1 +,0053595%C0S (3. %APHIJ) ~. 7 31487%C0S (4, *APHIJ)) /SOT
CDSL=(."29894*SIN (APHI J) +2 )?236*SLN(?.*APHIJ)

k| - G 93USRSIN (3, %APHIT) +.365943%SIN (4,%APHIJ)) /50T

IF(NEG) 25%5,455,260
CLIFT=-CLIFT
CHMOME=-CNOME
APHIJ=-APHIJ
CDSL=-CDSL

CONTINIE

CONTINUE
RETURN
END



110
26

129

922
123

SUBEQUTINE PSYK{(CPSY,SPSY,K,NT,CY19)

COMPLEX CY99

DIMENSION CPSY (24,20),SPSY (24,20)
N =IABS(N?)

IF(N1.8Q.%) GO.TO 112

A = CPSY(K,¥)

B = SPSY(K,N)

IF(NY) 120,721,722
CY{9 = CMPLX (2,B)

GO TO 123

CYT19 = CHPLX(1.0,0.0)
GO TO 123

CY{9 = CHMPLX(A,-B)
CONTINDE

EETURN

END
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CVERLRY (NS6,%,0)

PROGRAM DUMMY

COMPLEX FRN (123)

COMPLEX FASB(25),CTSB(25),FLSB(25),FLSC (25) ,FASD{25) ,CTSD(25),
{FASC(25)

TOMPLEX B(18(0),SMLB (302) ,SMLC (30f) ,SMLD (301)

COMPLEY FAB (150) ,FLB (152),CTB (15%)

CGMPLEX H(60),CTH(5),FLH(5), FAH (5)

COMMON/FKN1/FKN

CCMMON/BTSY/B,SMLB, smLc,SMLD

COMMON/BTS2/FAB,FLB,

COMMON/BTS3/FASB, cmss FLSB FLSC, FASD, CTSD, FAST
COMMON/RETS/H,CTH,FLH,FAH
COMMON/ENT /I,

RETURN

END



0N

OVERLAY (NS6,1,1)

EROGRAM SETUP

INTEGER CY18A

INTEGER CY4(i,CY4%,CYL2

INTEGER CY43,CY45,CY3,C0Y18,0744
COMPLEX €Y4,CY2,CY5,CY6

COMMON AREAS

COMMON/SWASH/SWGJ,SWEI,SWH,SWR
COMMON/RNAME/CS (4,20) ,SN (4,20)

COMMON/RNAMES/CSY (4,6),SN1(4,6) ,
COMMON/SCTAB/CPSY (24,20) ,SPSY (24,29)

CCHMOK/SATN/SD (7425)

COMMON /SUB/Y (225)
COMMON/AKTAU/RKCI (4) ,TAU (4) ,SMLA (4) ,AK(4) ,AC (4) ,CAPK,CAPC
CCMMON /GYR/GYM ,GYK,GYC,GKB,GCB, GKP,GCP,GRP,GIY,GIY,GIz
CCMMON/CYI/CY3,CY18,CY40,CY44,0742,CY03, CY4E,CV45,CY i8R
COMMON/CYC/CYY,CY¥2,0Y5,0Y6
COMMON/CYR/CY4,CY7,CY8,CY9,0Y9%,0Y91,0Y92,07493,CY94,CY15,CY18,
1 ¢cY17,cY499,cv2¢,C0Y29,C0Y22,CY23,CY24,CY25,0Y26,CY27,CY28,CY29,
2 CY3%,CY39,C¥32,CY33,CY34,CY35,CY26,0Y37,2Y38,0Y39,CY46,0V47,0Y48,
3 CY49,2Y5%,C0Y5%9,CY52,CY53

COMMON/CYN/CYSE,CY55

COMMON/IWAY /IWAKE, NAERO, MARKO

CCMMON/IWA2 /ITI,NANR, IMAYX,RTEST

COMMON/IWE3/MXIT

CCMMON/IWRAL /NNU, NNG, NG

COMMON/DINS /NNY,NN2,NN3

CCMMIN/IPHY/ NNFAZ,NNBS

COMMON /IS4 /NFF

COMMON/NOF/MXCPK,MXKD, MXSME, HFASH, MXFAR
COMMON/NO2/MXCSB,NESBC, MXCEM, NEBS

COMMON /NO3/NS,NSIZEY,NF¥A,N8S,MAXN, NFPY

COMMON/NOU4 /NCOLS ,NB,NF,NEIFT,NRISC, MXTKN,NIG

CCMMAN/NOS /NP, NSP, MODE, MFP, NOUT ,¥X0Q, NAS, ¥BS, N3T,NPS
CONMCN/NO6 /NRBD, KEIFC,M¥SHT,NFLAE, MFLAR, NOT, MXT2P1, NCOSB
COMUCH/NOB/IYERO

COMMIY /IBRIG/MINPN,MAXPH

COMMON/AERDM/DHS (4)
COMMON/ATRTP /BKT (4) ,ACT (4) ,AKP (4) ,ACP (4)
CCFMON/RERBP/RJ (4)

COHMON/IFT/ITP

COMMON/ISMB/MS

COMMON/IH/IHRY

COMMON/CYMY /CY56,0Y57

COMMON/NGAT/NWFC ,NP6,NTRT

COMMON/LINA/IINA,LAFI

COMMON/CYM2/CY58

~CMMIN/NGAD/NHWI ,NCVF, NPRS

19
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sReRS!

20

13

(L

15

19

16

COMMON/VMAKE/VMAYLIL
DATA BLANK,MINUS/%d ,1H=-/

NCUT = 6

NSIZPY = 225

READ (5,902) NP3, NEL , NP5, NP6, NTRT
READ(5,902) NB,NSP, MAXN,NES,NF, MEERG,NAS ,IGYRC, JYRC
WRITE (6,9%6)

IF(JYEN.ED.0) GO TO 9

IF (MAYN.LE.9) GO TO 9

MAXN=1

WRIT® (5,937)

CONT™INUE

IF(¥P3,F0Q.%) GC TO 43

WRITH®(5,992)N1,NKZ,NN3,NN4,NNS5 ,NN6,NWFC, NHWI, WOV F, NPRS

WRITE {6,993) IWAKE, NARRO, MXIT,KTEST, IH34
WRIT® (6,9%L) KP3,NP4,NP5,NP6, NTRT ’
WRIT® {5,9%6) NB,NSP,MAYN,N¥ES,NF,MATRO,NAS,IGYRO,JYFO
READ(5,932) NNFAZ,NNBS,NFF,IINA,LAFI

IF(NP3.EQ.F) GO TO 14

WRITZ (6,919) LNFAZ,NNBS,NFF,TINA,LAFI

NFP1=NF+1 -

MXSMI=2%NF+1

MXKQ=12%NYSHMT

READ (5, 902) MFLAP,NF¥A,NCT,NFLAP, NS, NBS, NBS, 147, NIG
IF(¥P2.E0.0) GO TO 15

WRITE (6,997) MFLRP,NFEA,NCT,NFLAP,NS,NBS,NPS,NZT,NIG
NCOLS = 6

NCSB = 1

READ(5,902) MINPN,MAXPN

NP = MINEN

IF(IVAKS.EQ.{) GO TO 19

IF (MAEFO.GT.C) GO TO 19

WRITE (6, 908)

NP=MAXEN+1

GO TO 214

CONTINUE

IF(NP3.F¥0.%) GO TO 96

WRITEZ(6,911) MINEN,MAXEN

COMPUTE ARRAY INDEXING VARIABLES

NRBD = B+MFLAP
MXT2P1 = (2%*MAXN+9)*NSP

MYCSB = 42%NCSB

MXCPM = 2%NCOLS

MXCPL = MYSMI®MISMI
NEIFZ = MXT2P4 + NB®NRBD
MXCPK = MXCPL¥*MXCPM



N

MXSHMB = MICPL#*MXCSB
MFASB = MXCPL#*NCSE
MXFAB = MXCPL*NCCOLS
NEIFC = NRIFC®*MYXT2PY
NEISC = NRIFC#HRBD

NEBC = MYCPM#MXSMI

NESBC=MY¥CSBRNXSHMI

MXO = NRIFCARMYSHI

CPXTKN = NEIFC+NB*NEISC /
READ(5,901)CY4,CY9,CYI0,0Y14,0795,CY%9,CY46,CY07,CY48,CY49,CY5D,
{1CY54,CY55,CY56,CY58, VHAXT

CY57=COS (CY56)

CY56=SIN(CY56)

IF(NP3,F0.0) GO TC 17

WRITH(6,921)

WRITH (6,9%8) CYL,CY9,CYT3,0Y44,C¢95,CY94,CY46,CV47,CY48,CY09,0Y55,
1CY54,CY55,0Y56,CY58, VMAXT :

EYAD IN SWASH-PLATE VARIABLES

17 IF(NSP.EQ.") GO TO 3¢
IF(JYEQ.R0.1) GO TC 20
READ(5,909) SWGJ,SWEI,SWM,SWR
IF(NP4,EQ.{) GO TO 18
WRIT®(6,920) SWGJI,SWEI,SWM,SWR

18 CALL SUPPHA
READ(5,909) (£K(J) ,J=1,VES)
READ (5,901) (AC(Y) ,J=1,NES)
READ(5,991) CAPK,CAPC

READ(5,9%¢9) (RKT(J), J=1,NES)
READ(5,901) (ACT (J), J=1,NES)
READ(5, 904) (AKP(J), J=1,NES)
READ (5,90%) ({ACP(J), J=1,NES)
RFAD(5,901) (BJ(J), J=1,NES)

GO TO 30 ,
20 READ(5,941) GYM,GYK,GYC,G6IX,GIY,GIZ%,GKX,GKY,GCX,GCY,GRP
TIF (NP4, EQ.©) GO TC 22
WRIT®(6,922) GYM,GIX,GYK,6IY,GYC,GTZ,GKX,GKY,GCX,GCY,GRP
22 GKB=.5% {GKX+GKY) ‘
GKP=. 5% (GKX~GKY)
GCB=, 5% (GCX+GCY)
GCP=, 5% (GCYX~GCY) ;
30 IF (MAXN.GT.NF) GO TO 22
ITP = 2%NF '
GC TO 34
32 ITP=2%MAYN
34 CALL PHASE
READ(5,90%) (DMS(MS), MS=1,NB)
READ (5,934) (ALKCI{(MS), ¥S=1,NB)
READ(5,901) (TAU(MS), MS=%,uB)

21



o RN

22

L]

R¥AD(5,931) (SMLA(M5), MS=1,NB)
Y2 = {0.,1.)

CY7 = CYURCYY
CY8 = 2,0¥CYU*IGYED
cY{2 = 3,1495927
CY16 = SIN(CY15)
£Y§7 = COS(CY15)
CY%8 = NAS

cCY4H = NS

Cy41 = NS

Y42 = NFER

CYL3 = NF

cY4d = MYSMT
ZYus5 = NP

CY51 = COS(CYU6)
CY52 = SIN(CY46)

READ IR AND COMPUTE BLADE STATION DATA

DO 4% I=%,NSIZEY

Y (I) =0,

IF (§P5.L0.0) GO TO %4
WRIT® (6,955) (I,I=1,7)
DG 2(9 HS=1,NB

DO 4§20 J=1,NS

READ (5,909) M1, M2, K3, M4, 15, M5, 47
¥ (221) =M%

Y (202)=M2

Y (203) =M3

Y (204) =My

Y (205) =M5

Y (206)=N6

Y (207) =M7

TF(M9.80.7) GO TO 9
CALL YA (J)

IF (NP5.E0.L) GO 70 12
=9

I1=5

WRITH(NOUT,956) J,M%,42,M3,M4,45,46,47,MIN9S,T,Y(D),
(BLANK,T,Y(I),I=2,4) ,MINI5,TT,Y(IT

YRTITR (NOUT,957) (MIRUS,I,¥Y(I),I= 6,,),( LANX,I,Y(I),I=8,10)
WRTTH (NOUT, 957) (BLANK,-,Y(?) 1=75,79)

YRITH (J0UT,957) (BLAKK,I,Y(I), T=%8ﬁ,@82,2)

TF(M2,.80.0) GO 1O 3

CRLY, BYB(J)

IF(VPQ.H».“) GO TU 3
WRITE (NOUT,957) (BLANK,I,Y(I),I=8,%")

TF(M4.20,6) GO 70 5

CALL BYE(J)



IF (NP5, EQ.D) GO TO 5
IF(M1.NB,D.0R, M2.NE,§) 50 TO 4214
I=150
IT=184%
WRITE(NOUT,956)Jd,M%,M2,M3,M4 ,M5,H86,M7,MIN0S,T,Y(1),
4 (BLANK,I,Y{I),I=151,154)
WRITE (NOUT, 957) BLANK IT,Y{(II)
GO TD 5
4090 I=158
I1=181
WRITE (NOUT,957) MINUS,I,Y(I), {BLANK,I,Y{I),I=151,154)
WRITE (NOUT,957) BLAHK,;I Y(II)
5 IF(M5.8Q.8) GO TO 7
CRLI YEIGID
WRITH®({6,915)
IF(NP5,R0.,L) GO TO 7
IF(M]eNE.O.0RLM2. VB, 0L, ORJMULNEL D) GO TO 6029
WRITR (NOUT,956)J,M%,M2,43,M44,45,M6, M7, (MINUS,I,Y(I),I=184,186),
4 (BLANK,I,Y(I),I=987,9188)
II=189
WRITHE {NOUT,S957) BLANK,IT,Y{(II)
GO TO 7
6020 WERITE (NOUT,95%7) (MINUS,I,Y(I),I=184,986), (BLANK,I,Y(I),I=987,1E8)
I1=1989
WRITY (WOUT,857) BLRNK,II,Y(IT)
7 IF{(M6.EQ.U) GO TO 9u
CALL YSK
IF (NP5, %0.0) GO TO 9¢
Tr(Mﬁ NE, D, OR M2 . NE. Do DR MU, NE, 8, 0R. M5, NE. D) GO TO 8329
=196
WRETE(NOUT,956)J,M%,Mt,MB,Mu,MB,ﬁs,M7,(MINﬁS,I,Y(I),z=@9¢,%92),
i (BLANK, I, Y (I),I=193,134)
=495
RI,J{NOUT 957) BLANK,I,Y(I),MINUS,II,Y(II)
GO TO 90
8000 IT=196
WRITE(NOUT,?S?)(ﬁlNUS,I,Y(I),E=?9u 192) , (BLANK, I,Y(I),I=193,194)
I=155
WRITH(NOUT,957) BLANK,I,Y({I),MINUS,II,Y(IT)
G0 TO 90
16 IF(M2.8Q0.0) GO TO 3
CALL BYB({J)
IF(NPS EQ.T) GO TO 3
IF (M1, HE.D) GO TO 2405

20600 WRITR(NOUT,956) J,M9,M2,M3,84,M5,46,47, (BLANK,1,Y(I),T=8,49")
6o TO 3

2005 WRITE (NOUT,S$57) (BLANK,I,Y(I),T=8,1%)
GO TO 3 :

9 DO 2¢¢ L=9,NSIZEY
M= {J=9)#NSTZEY +L

23
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286 SD(M) =Y (L)
DO 273 1=9,KSIZRY
203 Y{T)=0.
120 CONTINUE
IF(MALRO L FQ. {1) GO TO 206
po 119 X=1,NisS
DG 999 1=1,NFF
CPSY (K,1) =COS (L* ( (K=-T) ¥ (2,%]Y
999 SPSY(K,L)=SIN(L#% ((K=9)*(2,*3Y
CALL AKROM

7)/h%a))
2) ZHNASY))

]
a
Y4

E 3

208 CONTINUE

STORE BLADE STRTION TATA ON DISK

YRITH {(2) SD
209 CONTINYY
REWIND 2
REWIND 3
29f CONTINUE
RETURK

931 FORMAT (8FiC,.()

932 FORMAT (%515)

97 FORMAT(3Y,®MAXN MUST BE .Li. 7 IF JYRQO IS %, MAYN IS RESET TO 1%)
908 FORMAT (3Y,#IF IWAKE = %, THEN MAZRO MUST B2 INPUPTED AS 1%)

939 FORMAT (8T9)

914 FORMAT{1H?T,50X,32HNASE HELICODTPR DYNAMIC RESPONSZE/)

991 FORMAT (32¥,8H MINPN =,I3,%%4 MAXPH =,13)

942 FORMAT(32X,8H NN{ =,I4,12d NN2 =,I4,10H NN3Y =,1I3,
i 414 NNG =,T3,149H NN5 =,I3/32%,8% KNG =,I3,
2 §iH NWFC =,13,19H YHWI =,I3,914d NCYF =,13,
3 11H NPES =,I3)

993 FORMAT (32X, 8H IWAKZ =,13,9%4 NAERO =,I3,994d MXIT =,I3,
1 1449 KT&ST =,I3,19H T434 =,I3)

914 FORMAT(32X,8H NP3 =,13,%9H NP4 =,T3,4991 N5 =, 73,
1 111 NP6 =,I3,%11H NTET =,I3)

915 FORMAT (3X,*IF MAERO WAT = £ RIGID SEZPIONS MUST BE QVOID , MAHRERO
1= {8 TENTRIFUGAL FORCE Y (987) MUST R¥ INPUTTEHD, */3X *SUGGEST USH OF
2 STIFF ELASTIC SLCTIONS INSTEAD®/)

916 FORMAT (32X,8H NB =,T3,%1%H NSP =,I3,%%4 MAYN =,I3,
1 414 NES =,I3,11H NF =,13,/32X,81 ¥A®¥RO =,I3,
2 114 NAS =,I3,91%H IGYRO =,T3,%14 JYRO =,I3)

917 FCRMAT(32X,8H MFLAP =,13,%1%H NFEA =,I3,%1H NCT =,T3,
i 11n NFLAP =,I3,11H s =,I3,/32¥,84 NBS =,I3,
2 114 NPS =,13,%%H NET =,I3,i1H NIG =,I2)

318 FORMAT(B(/),29X,§7HOPﬁRPTINu SPEED =,F14.4,99X,

16HSPEED OF SOUND =,Fid.4,33%X,16HD2NSITY OF AIR =,

Fifto 4 ,%9X,2Z4HATRCRAFT FCRWARD SPEFD =, Fid.,4/28%,

18HROTOR TILT ANGLE =,F1J.4,17X,18HGRAVITY CONSTRANT =, FiZ. /QGX,
SUBZTA =,Fi.4,29X,T4HALPHA CYCLIC =,Fi0.4/35X,114HROLL RATHE =,

Ll B0 D =t
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4 F10.4,17%,18HCOLLECTIVE ANGLE =,¥10, 4/3;¥ 14430TOR RADTUS =,
5 F90.4,21%, T44PULL UP RATZ =,Pi0.4/32%,9447URNING RATE =,F10,.4,
617X, 184SINE (BANK BNGLE) =,Fil,4/33%, ?BH&OOT LENGTH =,Fi0.4,
719%,16HVEL(I,J) LIMIT =,Fif

919 FORMAT (32X,8H NNFAZ =,73,4%] NN3S =,13,111 NFF =,I3,

1 114 TINA =,I2,118 IAFT =,13)

927 FORMAT (2 (/) ,39X,95HSWASHPLATE GJ =,F15.2,23%,15HSHASHPLATE BI =,
1 PI0.2/29Y,17THSHASHPLATY MASS =,F%}A4,36X 194SHASHPLATE RADIUS =,
2 Fi8.4)

921 FPORMAT (58X, 27HHELICOPTER ROTOR PARAM BTHRS//)

922 FORMAT(2(/) ,35%,11HGYRD HASS =,FyU.4 ,QGK,QHGYRO X =,Fi%, 4/19%,
1 27HCOLLACTIVE GYRO STIFFNiIS3 =,P90,2,26%X,94GYF0 IY =,Fif.4/21%,
2 25HTOLLECTIVE GYEO DAMPTN =,Pi0.4,26%X,9HGYRO I7% =,710,4,/722X,
'3 24HLATERRL GYEOQ STIFFNESS =,F1{.2,14¥%,29HLONG GYRO STIFFNESS =,
4 FI0.2/20%,224LATERAL FYEQ DAMPING =,Fid.4,76X,

5 19HLONG GYRO DAMPING =,F1".4/33Y,13HGYRO RADIVS =,F10.4)
955 FOR”QT(:(/), H SECTION,7(2H M,I%),37X,214INPUT Y VHCTOR VALUES)
956 FORMAT(I5,3X,7I3,5(1X,31,2HY(,I3,34) =,519.3))
957 FORMAT (20X, 5 (15,41, 24Y (, T3, 34) = B8, 3))

END
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790

SUBROUTINE SUPPHR

REAL CHI(4)
COMMON/RNAME1/CSY (4,6) ,SN1 (4,6)

COMMON /NO3/NS,NSTZEY,NFEA,NES, MAXN, NFP1

READ(5,708) (CHI(J), J=1,NES)
IF(MAXN.EQ. &) GO TO 13
MXNT2=2%MAXN

po 92 J=1,NES

DO 42 NL=1,MXNT2

ARG =NWL*CHI (J)

€31 (J,NL) =C0OS {ARG)

S¥1 (J,EL)=SIN{ERG)
RETURN

FORMAT (BFif, 6)

END



10
700

SUBROUTINE PHASE

REAL PHIM(U) ,PHIMP (4)
COMMON/BRNAME/CS (4,20) ,SN (4, 20)
COMMON/IFT/ITP

COMMON/NO4 /NCOLS ,NB,NF, NEIFC,NEISC, MXTKN,NIG

READ (5,7G8) (PHIM(MS), MS = 1,NB)
READ (5,700) (PHIMP(MS}, MS = 1,NB)
IF (ITP.EQ.G) GO TO 11

DO 10 MS = 1,¥B

po 18 1=1,2¢

ARG = L*{PHIM (MS)-PHIMNP (MS))
CS(MS,L) = COCS (ARG) :

ot

SN (MS,1L) SIN {(ARG)
RETURN

FORMAT (8Fi0.6)

END

217
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SUBROUTINE YR (IS)

Y2~

MASS MATRIY FOK BLADE- ELEMENTS OF VECTOR -Y- TO BE TREATED.

COMMON/CYR/CYY ,CYT7,0Y8,CY9,0714,CY314,7Y92,2713,CcY18,CY95,0Y16,
1 CYy7,Cc¥99,CY24,CY21,CY22,0723,CY264,2Y25,8Y26,C0Y27,CY28,CY29,

2 €CY3%,CY31,CY3%,0Y33,CY34,0Y35,0Y36,CY37,0738,
3 CY49,7Y50,CY51,CY52,0Y53
CCMMON /NO3/NS,NSIZBY,NFEA,N4S, MAXN,NFPY

COMMCN/SUB/Y (225)

READ

(5,75%)
IF (IS=NF#3)

Y(10) =Y {912) +CY 49

Y (1)

Y {5)

Y (6)

Y (7)

Y& 1)
Y(12)
Y (13)
Y (14)
Y(15)
Y (6)
Y (17)
Y (18)
Y{(49)
Y (20)
Y (21)
Y(22)
Y (23)
Y (24)
Y {(25)
Y (26)
Y{27)
¥ {28)
Y {293)
Y (39)
Y (31)
Y{(32)
Y (33)
Y (34)
Y (35)
Y (36)
Y (37)
Y (38)
Y (39)
Y (BD)
Y (41

L L T (N T [ T [ T { I T 1

O T (O O T [ (N Y TN | O 1A TV | I [ |

~¥ (1)
-Y(5)
-Y(6)
=Y (7)

SIN(Y(3))
7OS(Y(8))
Y(i4) * Y{(
Y(12) * ¥(
SIN{Y(9))
COS(Y(9))
Y{i5) * Y{15)
Y(i6) * Y(i6)
SIN (Y (10))
COS (Y (19))
Y{19) * Y{19)
Y(24) * Y{(20)
Y(9) * Y(i%)

)
)

92

Y(79) * Y(15)

Y(i1) * Y{(16)
Y(i1) * Y(19)
Y(11) * Y{20)
Y(92) * Y(15)
Y(i2) * Y{%6)
Y(92) * Y(19)
Y(i2) % Y(290)
T(45) * Y(16)
Y (35) * Y{19)
Y(15) % Y(20)
Y(16) * Y(19)
Y(16) * Y{20)
Y{19) % Y{(2%)
Y(32) % Y{20)
Y(32) * Y{99)

Y(4) ® Y(§9) + Y(3) * Y (12)
- Y () * Y(12)

Y{3) * Y({11)

(Y (n ,1=1,%
564,600,600

CY39,CY46,0Y47,0Y48,

3), (¥ (K) ,K=75,79) ,Y (189),Y (182)



7461

Y (42)
Y (4 3)
Y (44)
Y (45)

Y (46)

(47
Y (4 8)
Y (49)
Y (59
Y(51
Y (52)
Y (53)
Y (58)

Y(55)

Y (56)
Y {57)
¥(58)
Y (8%)

EETURN

TIE I T O | S VI | A T N T T O T (S 1 A | Y 1 O T

Y{(i8)
Y (18)
Y(48)
Y (917)
Y(18)
Y(18)
Y (1)
Y (1)
Y (5)
Y{5)
Y (5)
Y (5)

I T T SR

P I

(Y(22)=Y (29))
Y{37)
Y(2%) + Y{17)
Y{18) * Y(29)
Y(22) +Y(i7)
Y(22) - Y{(17)

Y{2)

Y(2) * Y(2)

Y (49)

Y (6)

Y (7)

Y{(7)

Y(51) + Y{(49)
~-Y{53)

Y (5)

~

e

+ Y(49)

- Y(53) + (2. * Y{(09))
-Y{52) - Y (6)

FOEMAT (8BF1{.6)

END

Y{(7) - Y(51)

29



SUBROUTINE BYB(IS)
BEND MATRIX-

COMMON/CYR/CYY,CY7,CY8,0Y9,2Y10,2¥%4,CY12,C¥13,CY44,CY15,CY16,

1 cv17,cvi¢,Cv20,0v24,0Y22,CY23, Y24, CY25,CY26,7Y27,CY28,CY29,

2 CY30,0Y31,CY32,CY33,0Y34,0¥35,0736,CY37,C¥38,0Y39,CY46,CY4T,CY48,
3 CY49,CY50,CY59,CY52,C0Y53 : SR

COMMON /NO3/NS,NSTZKY,KFFA, NES, MAXN, NFPY

COMMOR/SATIN/SDA(TLZS)

COMMOIN/SUB/Y (225)

EAD(5,912) Y(8),Y(9),Y(10)
IF(Y(272).5Q0.2.) G0 TO 608
IF(IS=NF&ER) 598,600,600

590 Y (10) =Y (10) +CV49
600 IF(Y(239)=-%.) 704,735,740
706 Y (41) SEN(Y(O))

Y (12) = COS(Y(8))
Y(15) = SIN(Y{(2))
Y(16) = COS(Y{(9))
T(18) = Y(i6) = Y(16)
Y($9) = SIN(Y (%))

Y (20) = COS({Y(id))
CMMMT T=ARS (Y (1))

CHMMI2=ABS (Y (12))
CHFMT5=ABS (Y (i5))
CENMTE=ABS (Y (16)

CHMMA9=ABS (Y (19)
f"v}“i"l"f =ABRS (Y (2°)
IF(CMMMTT L LT, & Y{i1) =
IF(CHMYz L LT, Yy{izy=
IF(CEMMYS JLT. o Y(15%) =
IF(IFMMie L L7. . Y (186) =
IF(CHMMTY L7. . Y {19y ={
IF(CM:’“M‘IE” e LTs Y (2:0) =
Y(29) = Y(i9) #
Y(22) = V(L )
Y{23) = Y(19) =*
Y(24) = V{“) i
Y{BS) = ,l) #*
Y{(726) = Y(“‘--"é) &
Y{(2T7) = Y{°%) #%
Y(J8)y = Y(ix) #®
Y(23) = Y{( &) #
Y{3) = Y(‘M)
Y{3%) = Ty
Y(33) = Y(“b) "
Y(38) = Y{i5) =
Y(25) = Y(16) =
Y{2B6) = Y (i) ¥

30 J



735

735

740

745

742
912

I=(IS=2)*NSIZEY+1%
NSPi=N3+1 :
IF (IS.EQ.1) GO TOQ 74%
IF(IS.EQ.NSPY) GO TO 741
Y{£0) = SD(I) »
I = 1I+9

Y(61) = SD{(I)

T = I+3

Y(62) = SD{(I)

I = I+4

Y(63) = SD(I)

I = I+6

Y(64) = SD{I)

K =14+5

I=T+1

M = 65

DO 74¢ L = I,K

Y (M) = SD(L)

M= M+1

I=I+7

Y(71) = SD({I)
I=T+1%

Y{(72) = SD(I)
I=T+1%

Y(73) = SD(I)
I=T+%

Y(74) = 3D({I)
GO TO 742
Y{61) = 1.
Y{(68) = 1,
Y{7%) = 1.
Y(74) = 1,

RETUEN
FORMAT (3Fif.6)
% ND

31



SUBEOUTINE BYE (IS)
COMMON/CYR/CYL,CYT,CY8,0Y2,5Y9),CY5%,CcY12,2Y13,0Y44,CY55,CY16,
1 0Y17,0Y19,CY20,CY01,CY22,C023,CY24,CY25,CY26,0¥27,CY28,CY29,
2 CY33,2¥39,CY32,CY73,0V34,0735,CY36,CY37 ,CY38,CYR9, CYh6,CT4T, CTL8,
3 £YB9,CY50,CYES,0¥62, 0163
COMMON /NO3/NS,NS1ZEY,NFRA,44S, MAYN, NFPY
COMMIN/SATN/SD (TH25)
COMMIN/SUR/Y {225)

R¥AD (5,709) (Y(I),I=153,154),Y (18%)
TF(Y (256)1=1,) 657,648,651
648 Y (159) = =Y (i5")
A5G IF (Y (204)=%5.) 9,9,11%
9 Y (454)=".
IF (IS .%0. %) GO 70 19
ISMT=15~1
DO $3 JI2=%,ISM1
J2M§=(J2-?)*NSIZEY

10 Y (i54) = Y(?5@)-SD(J2M3+§)*SD{J?“*+’)5”V7
91 Y(I55) = =Y {(153) % SORT(Y(154) , Y(152))
Y(956) = =Y (158) * SORT (Y (154) / Y(i52))
Y(157) = SINH(Y(155))
Y (958) = COSH(Y(3155))
Y(159) = %INH(Y{%Sé))
Y (163) = TOSH(Y(158))
Y{169) = Y (155) * Y ({55)
Y(162) = Y(ﬂ@%) * Y(961)
Y(963) = Y(i56) * Y (156)
Y(964) = Y(153) * Y(163)
IF (Y (955) =.0%) §574,1574,955%

1550 Y (165) Y(957) / Y(%55)
Y{i166)=(Y(157) =Y (155)) /(Y (167) *Y (155))
Y(i167) = Y(158)

Y (168) = (Y {i58) = 1.) / ¥ (i6%)
IF (Y (156) =-.01) 158%,158%,156%

VYGTss 5 VZ.GTs1

0N

1562 Y(169) = Y(159) / Y(156)

Y(178) = ( Y(i59) - Y(i56)) / ( Y(156) * Y(163))
Y171y = Y(561) . ’
Y(172) = (Y (i67) - 14} / Y{163)

GC T 652

é GENMA Y )= .1

c

4570 Y (165) = 4. + Y(16%) / 6. + Y{i€2) , 120,
Y(166) = 566666 + Y(“HS"’?) / 122,+Y(962) s 5049,
Y(167) = 1. + Y(iel) , 2. + Y{(162) , 24,
Y{168) = .E + Y (i€e3) / 24, + Y(i62) / 729,

32



1580

651

652
76

Y(169) = 1. + Y{(163) / 6. + Y{i6HYy 7 92D,
Y{179) = 166666 + Y (1€3) ,/ 120, + Y (i6u4) , Shun,
Y{(37%) = 1. + Y(563) / 2. + Y(i&hk) , 24,
Y(172) = .5 + Y(i63) / 24, + Y468y / 7205,
GC TO /L2 '

Y {158) =1,

Y(i6%)=1.

Y(166)=,16666666

Y(ﬁ67)=10

Y(168)=.5

Y(169) =1,

Y(1754)=.1666666
Y{(179) =1,

RETURN
FORMAT (8F1{.56)
END
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791

34

SUBROUTINE YRIGID

THE Y VRLUES --184-186~- ARE DELTA X, Y,ANDZ
COMMON/SUB/Y (225)

READ (5,70%) (Y (I),I=184,189)

RETURN

FORMAT (8F1(.6)
END



N 0o

(@]

SUBROUTINE YSK
-Y- VFCTOR FOE STIFFNESS (SK)
COMMON/SUB/Y (225)

READ (5,701) (Y(L),L=192,196)

TO INVERT
* IF (Y(296)-1.) 79,78,79
78 Y (190) = =Y (1990)
Y(199) = =Y (191)
Y(192) = =Y (192)
Y{196) = =Y (196)
79 RETURN
701 FORMAT (8Fif,5)
END

MATEIX

35
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CYFRLAY (NS6,%,2)
PROGRAN LIFT

REAL LIF (1i,28)
REAL LTH (17)
REAL LTLMP

COMMON /CYER/ CY4,CY7,CY8,0Y93,0Y448,0¢%4,Ccv12,0v43,CY44,°715,CY16,
4 CY17,2Y19,CY20,0¥24,CY22,0Y23,CY24,0Y25,CY26,0Y27,CY28,0Y29,

2 CY3@,5Y3?,SYEZ,CYSB,CYBA,:Y35,c136,cy37,cy38,cy39,cyu6,cyu7,cya8,
3 CY49,CY59,0Y59,CY52,CY53 SRR
COMMON/TARY/I1AR (14)

COMMON/IWAT /TWAKE, NAERO, MAESO

SOMMON /NOS5/ NP,NSP,MODE,MFP,NOUT,MX),NAS,NBS,NHT,NPS.
CONNCN /WAY1/ GTEST :
COEMON/WAZ/GAN (245)

REAL GAMMA (1D,24)

COMMON/WR3/VZA9(13,33),vYad(i3,33),vZP1 (13,33),VYP§(13,33)
CCMMON/WAL/ALPH? (13,24), V‘LF(ﬁx,zu),LTd
CORMON/IWAL/NNH,NN5,KN6

COMMON/NGAD/KHWI,NCVF,NPRS

IF (IAR(?).EQ.?) GO T0 5

DO 6 K1=1,NRAS

ANGA= Z.ﬁ*(K? ?)*CY;Z/NAS

CY20=SIN{ANGA)

CY21=COS{(ANGA)

CY53==CY4T*(CYZY¥C Y59+ Y20%CY52)

CCYS53=C0S (CY53)

SCYS53=5IN(CY53)

DO 6 I1=1,NAERQO

I2 = IRR{IY)

122 = I2-1

CALP = COS(ALPHI(IY,K1))

SALP=SIN(ALPHY (Ii,K1))

CALPA=CCYS3*CLLP4STYS3%SALD

SALPA=CCYS3%*SALP-SCYS3%TALP

LIF(I1,K1)=(VZ2Aa1(3,I2)~-VZA%(1,122)) *CALPA+

1 (VYAY(9,T2)~-VYAT(i,T22))*SALPA

IF(NHWI,LE.D) GO TO 6

DO 6 J9=1,NHWI

J2=J39+1 .

LIF(I1,K9)=LIF(IF,K1)+2.0% ((VZA1(J2,12)*C0OS (ANGA*JI1+VZP1(J2,12))
4 -VZA1(J32,I22) *COS (ANGAXJI+VZPY (J2,122)) ) *CALPA+
2(VYAT (J2,I2)%COS (ANGAXJIT+VYPI(J2,I2))

3 ~VYAY(J2,122) *COS (ANGA*®J+VYPY(J2,122)))*SALPA)
& CONTINUE

IF (NN4 ,EQ. &) GO TO 30

WRITE (6,103) ((LIF(I,J),I=1,NAERO),J=1,NAS)

WRITE(6,904) ((VELF(I,J),I=1,¥ABRO),J=1,N25)

36



G=0,.
DO 2% I5=1,NALERO
DO 21 Jd5=%,N28
K5= (J5=-1) % NLERO+I5
29 GAMMA (I5,J5) =GEMN(K5)
DO 3 I3=1,¥AERO
DO 3 K3=1,NAS , o
X5=CYI0*VELF (I3,K3)*LTH(I3) *CYL*CYSD*CY5D
IF(X5.NE.0.0) GO T0 U , ‘ ~
LTEMP=D,D
GC TO 9
4 LTEMP=LIF(I3,K3)/X5
9 GDIFF=LTEMP-GANMA(I3,K3)
GDI=GDI+ABS (GDITF)
GAMMA (I3,K3)=GAMMA (I3,K3) +. D I*NCVF*GDIFF
G=G+ABS (LTEND) ‘
3 CONTINUE
IF(G.GT. LI L{LY) GO TO 10
WRITRE (6,905)
GTEST=0,0
GO TO 12
10 GTEST=GDI/G
12 IF(NN5,FQ.0) GO TO 31
WRIT#{6,102) ((GAMMA(I,J),I=%,NAERQ),J=1,NAS)
492 FOEMAT(* ROUND CIFCULATICNS #*/(8614.,5))
403 FORMAT {* LIFT ON BLADE */(8G14.5))
104 FORMAT{* FREE STREAM VELOCITIES */(8G{4.5))
31 D0 22 I6=1%1,NRERO
DO 22 J&=%,NAS
Ké6= (JA=1)*NAERQ+TI€
22 GAM(K6)=GAHMMA (I6,J6)
RETURY
‘5 WRITE (6,101
109 FORMAT (104HL AERKO MATRIY NOT PERMITTED BY CONVENTION AT BLADE TIP S
ATATION, RELEFINE INPUT AN¥D REPLACE BY MASS MATRIX) = .
905 FORMAT(3X,*CIRCULATIOKS ARF LESS THAN ,1E=-35, GTEST SET = N,0%))
STOP
END
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NN

0

00

Y 0)

‘38

18

|73}

OVERLAY (NS6,1, 3)
PROGRAM WAKE

INTEGER H
DIMENSION SIG(24D)

COMMON/VELS/VEL (19,24)
COMMON/WAZ/GEM {240)
COMMON/IWAT/IWAKE, NAFRG, MA%RO
COMMON/IWAZ/ITI, NANR_IMA? KTEST
COMMON/IWAL/NNL,NNS,EN6
CCMMON/NGAT/NWFC ,NP6,NTRT
COMMON /IWR3/ MXIT
COMMON/VMAKE/VMAXI

IF PIRST TIME, READ GAMMAS OR SET TO CONSTAKT

MSET=0

NON®E=0

N2=2%NARRO

NP{=NABRO+1

NAS=NANR/NAERO

IF(ITI.GT.0) GO TO 3

IF (KTEST.EQ.%) GO TO 1 ,
IF (ITI.#40.0) READ (8) (GAM{(K),K=1,NANR)
G0 TO 3 ‘ :
IF(NWFZL.E0.%) GO0 TO 18

READ {5,9%9) {GAM(K) ,K=1, NANR)

GO TO 3

DO 2 K=1,NENR

GAM{K)=.02

LOOP OVEE TOTAL NUMBER OF AREODYNAMIC POINTS
DC 8 K=1,NANR
READ (9) MSET, (SIG (M) ,MN=1,NANE)
GO T 6 :

COMPUTE IKDEX VARIABLES FOR MATRIX MULT

J={USET=-1) /NEERO+S
I=J*HARKRO+]=MSET

DO HMATRIX MULT, WHEKS 1 ORDERS THFE GAMMAS

SUM=3,

DO 7 M=9,NALNE

H=NZ2# ( (M=9) /NBERQ) +NPT-1
IF(NAFC.¥0.%) GO TO 7



o0

1G8
21
19

101
9G1

SUM=SIG (M) *GAMN (H) +SUN
NONE=1

SET I,J INDUCED VELOCITY FOR NEXT ITERATION

VEL (I, J)—-SUM

IF(VMAXILEQ.0.0) GO TO 8

VABS=ABS (VEL (I,J))

IF(VABS.GT, VHAXI) VEL(I,J)=VEL(I,J)*VMAXI/VABS
CONTINUE

IF(NNU4 .E0. 0) GO TO 21

WRITE (6,108) (GAM{N),N=1,NANR) :
FORMAT (* GAMMZ FROM WAKE */(B8Gid, 5))
IF(ITI.NE,MXIT) GO TO 19

IF(NP6.EQ.G) GO TO 19 ;

WRITE (4,901) (GAM(K) ,K=1,NANR)

CONTINUE

WRITE (6,101) ((VEL(I,J),I=1,8RREQ),J=1,NAS)

FORMAT (* INDUCED VELO’ITTPS FROM WAKE */(SGﬁﬁ.S))

FORMAT {5G96.7)

IF (KTEST.NY.{) REWIND 8
REWIND 9

RETURN

END
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10

OVERLAY (NS6,4,4)

EEOGRAY

INTEGER

INTEGER

PAKERAY

CY3,07498,0Y48,CY49, 2Y42,0YL3,CYLE,0Y45, 07183
FAM (4) , U (6)

PEAL RREAL (144) :
R¥AL VZA9(13,33),vYa9(13,33),v%2P1(13,33) ,vYP?(13,33)

CCHMPLEX
COMPLEY
COMPLREX
CCMELEX
COMPLEX
CCMPLEY
COMPLEX
COMPLEX
CoOMPLEX
COMPLEX
COMPLEX
COMELEX
COMPLEX

AMA (4745)

BMT (1230)

TH(T2) ,FP(i2) ,R (148) ,T(72),D (144),< (164)

B(1833) , H{65) ,SMLB(391) ,SULC (3L0) ,SHLD (3t )

TLB ¢153) ,FLB (153) , CTB (153)

FAN (5) ,FLH(5) ,CTH (5) ,
FASB(25),CTSB(25),FLSB(25), FLSC (25) , FASD (25) ,CTSD (25)
BSAVE (1802) ,HSAVE (63) ,SMLBSV(300) ,SMLCSV (3(D)
SMLDSV (30¢) , SHEPE(12)

EPS (123) ,DE?SY

cy1,CY2,CY5,CY6

FASC (25)

EXPOB (5)

COMMON/AMFT/AMF

CONMON/BMAT/AN2

COMNON/SUB/Y (225)

COMMCN/EPSE/EPS,DETSY
COMMON/BTSY /B, SMLB,SMIC, SHLD
COMMON/BTSZ/FAE,FLB,CTR
COMMON/BTS3/FASB,C1SB,FLSB,FLSC,FASD,CTSD,FAST
COMMCN/RETS/H,FAH,FLH,CTH

COMMON/IPHY /NNFAZ,NNBS

COMMON/ISY/NFF
COMMON/CYI/CY3,CY58,CY4),CY49,C0V42,CY43,CY44,2Y45,CY984
CCMMON/CYC/CYY ,CY2,CY5,7Y6

COMMON/CYR/CY&,CY7,CY8,0Y9,0¢48,0Y19,C¥12,7Y43,CY94,CY95,CY16,
4 CY17,0Y99,CY29,CY24,CY22,C¢¥23,CY24,CY25,0Y26,CY27,C¥28,C0Y29,

2 °Y36¢,Ccv31,0Y32,0Y33,0Y34,0735,0Y36,CY37,CY38,£739,CY46,CY47,CY48,

3 CY49,0Y5¢,CY59,CY52,CY53

COMMON/ISMB/MS
CONMON/NOF/MXCPK,MYKQ, MXSHE, MFASB, MXFAB
CCMMCN/NO2/MXCSB ,NESBC, MXCEM, NEBC

COMMON /NC3/NS,NSIZEY,NFER,NES,MAXN,NFPY

COMMON /NOU /NCOLS,NB,NF,NEIPC, NEISC, MXTKN,NIG
CCMMON/NOS/NP,NSP,MODE, HFP, NOUT ,UX0, NAS, NBS, NET,NPS
COMMCN/NO6 /NRBD, NEIFC,MXSMI,NFLAE, MFLAP,NCT, MXT2P%,NCSB
COMMON/NO8 /JYRO

COMMON/WAY/COR VG

COMMON/WAS/ALLI

COMMON/IWAZ2/ITI,NANR,IMAY,KTEST

CONMMON/IWA3 /MYIT



COMMON/SAIN/SD(?Q25)

COMMON/IWRAY/IWAKE, NAERO, MAERO
COMMON/WA3/VZA4,VYAY,VZPY,VYPY
COMMON/RNAME/CS (4 ,20) ,SN (4, 20)
COMMON /NGAD/NHWI ,NCVF ,NPES

DATA EBM/T,15,29,42,57,70%/
CAT2 FaM/4,8,92/

MXNFF=NFP*2+1
NSD=NS*NSIZEY

" READ(?) SD

5
20

i5

30

817

i0
i1

NCCT=1

NCFEA=%

NCFLP=1

I1=0

PO 22 L=1,MXKQ
H{L)=CMPLX (L, ,0,)

DO 95 L=1, MXSHB
SMLB (L) =CMPLY (Ge ,0 W)
SMLC{L) =CMPLX (0. ,0s)
SMLD (L) =CNMPLY¥ (U. ,%.)
DO 22 K=1,MXCPK

DO 38 I=1,MYSHI

L= {T=1) *MXSMI+T
K=L*%MXCSB=-9
SHMLC(KY= (1. ,80.)

K=K +1
SMLB (K) = (1. ,G4)
K=K +6

SMLD(K)=(%1, ,0. ) *MFLAP
LMY= (L-1) *MXCPH

DO 34 M=1,8
K=LMT+EM (M)

B(K)=(a' 'G.)

DO 817 1I=1,MFASB
K=(I-1) #912+3

FASC (I)=SMLC (K)

IF (MFP.EQ.) GO TO 14
DO 13 JX=1,MYSHI
LX=JY¥-NP~NFP1
LYXA=TABS{1LX)

IF(LXY) 11,190,12
EXEOB (JX) = (1. ,Ts)

GO TO 13 .

U1=Cs (MS,LXR)

U2=SN (¥S,LX2)

41



42

59
55
60
51
61
62

63
ol

65
52

67
68
69
7¢

71

72

73

BXPOB (JX)=CMPLX(U%,-02)
GC T 13

U1=C35 (M8,L%)

U2=88 (45,LX)
BXPOB(JYX)=CMPLX{(UT,02)
CONTINUE

CONTINUE

DO 5%% IS=1,NS

ISMg= {IS=-9)*NSIZEY
NCPLX=1

Do 59 L=1,8SIZEZY
M=ISMNi+1L

Y (L) =SD (M)

IP (Y (245))8%0,84,55
TALL RIGID ({REFTAL)
LG0O=1

Do 79 I=1,MXSHT
IMi={I=%) %52

DO 6% M=9,12

K=T M1+M

TH{M) =H (K)

GO 7O (62,63), R 0PLY
CALL HMLRCI(ERHAL,TH)
GO TO 54

CALL MLCCH(R,TH)

DO 65 M=1,%1zZ

K=IM{+H

H (X)) =TH (M)

DO 79 J=1,MYSNI
L={J=-1)*MXSMI+T

LMY= {L=9) ®MXCPH

DO 66 M=1,MXIpH
K=LMT+M

T {M} =B (K)

GO TO (67,58B), NCPLY

CALI MLECZ (REZAL,T,NCCLS)

GO TO 69

CALL MLCC2 (®,T
DO 79 M=1, MXCPM
K=LN1+u

B (K) =T (M)
CONTINUR

GO T (77,7%),NCrFia
LBMY= (L=1) % MYCSB

DO 72 M=1,MXCSB
K=LBM{+M

TH(M) =5NLC {K)

GO TO (73,74),NCPLY

,NCOLS)

TALL MLRCZ(RR¥AL,TH,NCSB)

G0 TH 75



74
75

76
77
711
721
731

741
751

761
78
712

100

125
430

CALL MLCC2(R,TH,NCSB)
DO 76 M=1,MXCSB
K=LBM1+M
SMLC (K) =TH (M)

G0 TO (78,711) ,NCCT
LBMi=(L~-1) *MXCSB

DO 721 HM=1,MXCSB
K=LBMT+M

TH (M) =SMLR (K)

GO TO (73%,74%) ,HCPLY
CALL MLRC2 (RREAL,TH,NCSB)
GO 70 751

CALL MLCC2(R,TH,NCSB)
DO 7614 M=%,MXCSB
K=LBH{+M
SHLB (X) =TH (M)

GO TO (79,742) ,NCFLP
LBM1=(L-1) #*MXCSB

DO 722 M=1,MXCSB
K=L341+M

TH (M) =5MLD (K)

GO TO {(732,742) NCPLX
CALIL MLRCZ (RREAL,TH, NCSB)
GO TO 752

CALL MLOC2(R,TH,NCSB)
DO 762 M=1,MXCS3
RK=LBMI+M
SHLD (K) =TH (M)
CONTINUE

60 TO (8%, ¥3L,123) ,LGO

IF(Y(252)) 10¢,7u0,85
CALL BEND {(BEREAL)
LGO=2

GO TO K¢

IF(Y (298)) 29,720,902
CALL ZLIST(R)

LG0O=3

NCPLY=2

GO TN AL

Y DO 200 I=1,MXSHI

IM= (I-9) %2
KSML=I-NFDP4

TY3=KSKL
CYS5=YI-CY2=CY3%Y4
CYA=CYS5%CYR
KMNP=KSML~NP
IF(Y(206)) $45,%45,925
CRLL STIFF (B,CYS)
LGO=1

DO 132 M=i,192

43



44

32

135
127

136

137

138

139

423
450

456

497
404
144
145
150

K=IM{+M
TH (M) =4 {K)

CRALL MLCCH%(R,TH)
DO 135 M=%,1«

K=T#i+M
H(K)=TH (M)

DO 494 J=1,MYSMI

L= (J=9) #41XS

MI+X

LMT=(L-%) *¥NXCPHU

DO 136 mM=1,
K=LM1+M
T{M) =R (K)
CRLL MLCCZ
Do %37 w=4,
K=LMY+M
B{K)=T (M)
CORTINUE

MYCEXN

(R, T,NCOLS)
MYXCEM

GO TO (142,138),NCFERA

LBMI=(L-1) =
DO 139 M=1,
K=LBM1+M

TH(#) =SMLL (

MXCs3B
KXCSB

K)

CALL MLCZZ(k,TH,NCTSB)

DO f44 M=1,
K=LBMI1+M
SMLC {K)=TH {(
CONTINUY

MXCSHB

)

GO TO (UOf,uf9),NCFLD
LBMY=(L-1) *MXCSB

DO 44z M=%,
K=LBET+M
TH {M) =SMLD {

MXCSB

K)

CALL MLCC2(R,TH,NTSR)

DO 433 M=%,
K=LBMT+M
SMILD (K)=TH {
CONTINUE

MYXCSB

1)

GO TO (4D4,4(5),NCCT
LBY1=(L-9) *MXCSB

DO 46 M=1,
K=LBMT1+M
TH (M) =SMLB(
CALL MLCTZ
DO 487 M=1,
K=LBMNT+HM
SMIB{KY=TH{
CONTINUE

MXCSB

K)

(R, TH,NCSR)
MXCSB

M)

IF{Y (201))
CY{BA==-KMNP

200,200,150



j65

171

180
206

271
29

214
2941
211
212
2742
281

282
2143

215

216

217

219

N
N
]

CELYL MASSB{L,FP)
1.G0o=2
GO TO 13
DO 986 M
K=IM{+M
H (K) =H (K) +FP (1)

CONTINUE :
IF(Y(223)) 2{4,345,204
IF(IL.GT.?) GO TO 208

IF (IWAKE .2Q. 3) GO TO 274
READ(3) AMF

GO TO 2C9

READ(3) AME,AMF

IL=IL+%

GO TO (2949,2%7) ,NTFZA

DO 214 x=1,#MYSMB

SMLCSBV(K) =SNLC (K)

SHLC (K) = (T, ,)

GO TO (21442,2%7) ,NCFLP

DO 212 K=1,MXSHB

SMLDSV(K) =SMLD {(K)

SKLD (K) = (Ca 00 )

GC TO (2943, 28%) ,NCCT

DC 282 K=1,MXSUB

SMLBSV{K) =5SHMLPF {K)
SMLB (K) = (%s ,04)

DO 215 K=1%,MICPK
BS2VE (K) =B (K)

B(K) = (P ,04) |

DO 296 K=1,MYKQ
HSAVE (K) =H (K)
HTIMS=MXSMI+]

Dc 3¢ NQ=1,NFPT
Cy18a=WQ~1

NTIMS = NTIMS-1
NSEFT=NQO=-NFPj~1

NBACK=1

CARLL A®ROB(C,D,FP,IL)

DO 25% JOo=%,NTINS
NSHFT=NSHFT+1

CY3=NSHFT

IQ=JQ+NQ=-N3ACK
I=JQ+NBACK-1
ToMi=(I0-1) 12
IMI=(I~-1)*12 .
CY5=CYi=-CY2*C YLk NSHFT

DO 220 M=1,1944

R (M) =CY5#7Z (M) +D ()

DO 225 M=%,12

=%,12
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K=IOMT+M
225 TH (M) =HSAVE (X)
CALL MLCCY(R,TH)
DO 228 #u=%,12
K=TMF+M
228 H(K)=TH (M) +H (K)
IF(NSHFT .NE. @) GO TO 235
KK'(IL—ﬁ)*MVNFF*3+(NP+NFP3-I+NF”)*3
DO 238 M=4,3
K= (I~ 1)*?2+FAM{M)
230 H(K) =H(K) +AMF (KK+M)
235 po 25% J=1,MXSMI
= (J=9) *MXSHMI+T
)= {J=1) ®¥MXSMI+IQ
LMi=(L-1) *MXCPH
LOMY=(LQ=%) *MXCPN
DO 240 M=19,MXCPM
K=LOMI+M
240 T (M) =B3AVE(K)
OALL MLCCZ {R,T,NCOLS)
DO 245 M=1,NYCPH
K=LM1+}
245 B(K) =T (M) +B (K)
GO TO (249,246), NTFER
246 LBO=(LO-1)*MYCSB
IB= (L=19) *MXCSD
DO 247 M=1,MXCSB
K=LBO+HM
247 TH (M) =SHLCSV (K)
CALL MLCCR2(B,TH,NISB)
DO 248 M=7,MXCSB
K=LB+H4
248 SHLC(XK)=TH (M) +341L7 (K)
249 60 TO (231,26%) ,NCFLD
267 LBO=(L)=-7)%*MXCSR
LB= {L-1) %M ¥XCSB
DO 262 M=9,MXCS3
K=LBG+¥
262 TH(M) =SHLDSV {K)
“AL” KLCO2 (R, TH,NCSB)
DO 263 M=3,MXCSRB
K=1B+M
263 SMLD(K) =TH (M) +34LD (K)
239 GO TO (250 ,232),8CC0T
232 LBO=(LO=-9) #HXCSB
IB=(L-9) *MYCSB
DO 233 M=9,MXC58
K=LBO+M
233 TH (M) =SMLBSV (K)
CALL MLZC2(R,TH,NCSD)



234
250
251

255
256

300
305

310

DO 234 M=1,MXCSB

K=LB+M
SMLB(KY} =TH (M) +SMLB (K)
CONTINUE

CONTINUE

IF(NQ=-1) 344 ,30(,255

GO TO (256,300) ,NBACK
CYi8A=-CY98A

NBACK=2

NSHFT=-NFPj

GO TO 217

CONTINUE

CONTINUE

IF{MFF .%Q. i) GO 70 350
IF {IS-NFrR) 326,314,320
NCFEA=2

DO 32& I=9,MXFAB

K= (I-1)*(2+U

FAaB {I) =B {¥)

DO 329 I=%,MISMI

K=(I=1) %12+4

FAH (1) =H (K)

IF (IS-N{T) 323,322,322
DO 324 I=1,MFLSB

Ke(I-1) %12+L
FASB{I)=5SMIB (K)

IF (IS=NFLAP) 326,325,325
DO 327 I=1, MEFASR
K={(I=-9) *72+4

FASD (I)=SMLD (X)

> CONTINURE

IF {IS5-NITYy 384,328,340
NCCT=2 _

DO 329 I=%,MYFAB

K= {(I=-§)%12+3

CTB(I) =B (K)

DO 233D I=%,MYSNI

K= (I=9)%72+3

CTH(I) =H(K)

DO 239 I=%,MFASB

K= (I-%) ®#912+4
CTSR{T)=SFLR (K)
IF(IS=-NFLAP) 223,332,322
DO 334 I=1,MFASBH

K= {I-1)%92+3
CISD(I)Y=5SMLD {K)

TONTINUE

IF (IS=NFLIP) 500,335,50¢
NCFPLP=2

DO 336 I=9,MXFALB
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K={I-9)#%2+%1"¢
336 FLB (I)=B(K)

DC 337 T=7,M¥SHI

K= (I~1) *12+4%7
337 FLH (I)=H (X)
396 IF(IS~ECT
338 DO 342 T=4,

K=(I-%) *12+
342 FISB(T)=SHML
339 IF(ICJ"NF‘ .an)
343 DO 344 I=%,X

K=(T-9) %#92+%%
364 FLSC(I)=5ML7 (K)

GO TO 5{(9
358 IF(IS,.IQ.NFER) NCFE&=

IF({Is. LO NVLAP) NCFLP

w»axt»
hmfﬂﬁ‘ﬁh!w
e O

RSL

-
E

5
A

IB=1

IF(NTT .GT. IS) IB=(
IC=1

IF (NFEA .GT. IS) 30=¢
D=1

IF(NFLAP .GT. I8) 1IbD=D0
DO 354 IR=%,%2
359 SHAPE{IR)=CHMPLY (Je ,0)
J3=NF%72 ‘
J2=NF%x% 2
Ji=MXT2P G+ (MS~%) #NERD
357 DD 366 J=%,MYXSNMI
JN? =J=- ’Jg
IJI=dN{#NEBC+J3
TJIZ2=JMI¥YNESBC+J2
IKG=IMI*NRI FO+ T
DO 366 IR=%,12
K=IJ9+IR
L=IJ2+1IF
SHAPE (IR)=SHAPE{IK)~ IL*bﬁLV(L)*EPS(1K§+7)*“XPOR(J) IB*SHMLB(L) *
TEXPOB (J)*3FS (TK1+8)
IF(ID .EQs 9) GO TO 367
SHAPE {IR) = SHFPI(15)-ID*SMLD(I)*VPQ(IK§+9)*“YPOB(J)
367 DG 366 IP=%,6
Li=IKi{+IP
Ki=K+ (IP-9) %52
366 SHAPE (IR)=SHRPU(IR)+B(K1)=*EPS(L%)*ZEXPOB (J)
DO 368 IRr=%,92
L3=J2+1Ik
358 SHAPE({IR)=SHAPF(IR)+H{L3)
IF(IWAKE .EQ. &) GO TD 4
IF{MS.6T.%) GO TO 4
IF(NP.GT,.8) GO TO 2
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VY?%(E,“b)—-k EL [SHAPE (8))
VZAT(%,15) =3:AL(3HAPRE(12))
VYYPY(%,I5)=4,10

VZP1(9,18) =4 .0

G0 TO 4 '

MNPI=NP+7

VYAG (MBEPY,IS)=-CABS {(SHAPE{8))
VZAT (MEPT,I5) =ZABS{SHAPE(T2))
X1=REAL (SHAPE (8))

X2= ﬁTM&G( HAPE (8))

X3= R“AL(SHPPh(a?))

XU=ATAAG(SHAPE (12))

_ VYP?(MﬁP?,IS)=$.ﬁ

499

603

vzeq (MNP1,I8) =
IF(X1.8Q.7, .AND XZ.EQ J

VYPT (MEPY,I5)=4TAKZ2 (42, xi)
IF(Y3.80.7s JAWND.XH4,:D.%.) 30 TO &
vypi(MNPy,*“)=AT;\2(Yu X3)

CONTINUE

CONTINUE

IF(IWAKE L ¥0. ) GO TO 683
IF{NPRS.HNE.2Z) GO TO 643
TF(ITI-NMXIT) 590,603,603
IF(MS.GT.1) GO vo 838

IF(IS.GT.%) GO TO 89
MUI=NFENRIFC+1

MM2=EMT+HMXT2P =1

IF(NSP .EQ. {) 6O TO B8

WRITE (H,350) )

IF(JYRO .®BQ. 1) GO TO 844
IFP(MAXN=-%) 841,802,823

WRIT® (6,951) (®EPS(IZP),I#P=KHT,F42)
GC TO B3R

WRIT®(6,952) (BPS(IEP) ,I®P=nul,HN?2)
GO TO 828

WRITR(5,953) (¥PS(IEP) ,I#P=FHY,MN2)
GC TO 3018

IF(MAXH.EQ.T) GO TO B4
HRITR(6,954) (EPS{I®P),IEDP=0MT,MN2)
GO TO 8i8

WRITE (6,955) (EP3(IEP),IRP=MH1,NN2)
IF({IS.GT.%) GO TO 84H9

WRITE (5, 96?) M3

WRITE (6, 999) IS

WRITE(6,9%?) {(SHAPE (IR) ,IR=1,12)
CONTINTE

CONTINUE

RETURN

FORMAT (//59%X ,91HSECTION I =,I3)
FQRMAm(/35?,42HSWASHPLATB DEFLECTIONS /)

49



959 FORMAT (/6X, *W (3) =%,2(1PE12.4) /) « .
952 FORMAT (/5%,%W (=1) =%,2(91PE12.0) ,6%,*9 (D) =%,2(1PE12.4),5X,
%W (+1) =%,2 (1P%R12.4) /) |
953 FORMAT(/SX *MAXN oGT. 3, W{I) WHERE I GOES FEOM =-MAYN TO +MAYN*/
2 (2%,10PE13. 4))
954 FORMAT (/6X,*7Z (D) =%,2(1PE12.4) /) . o
955 FORMAT (/5Y.*PHIXR =*,2(1PE12.4) ,6%,%2 (0) =%,2(1PE12.4), .
15%, *PHIYR =%*,2 (1PE12.4) /) .
961 FORMAT(//51X,29HSTATE VECTORS ON BLADE NUMBER,I3) V
990 FORMAT {/16X,*UX =#%,2 (1PE12.4) ,6X,*N =*,2(iPB12.4) ,3X,
1%PHT X =%,2 (1PB12.4) /97X, *T =*,2 (1PE12. 4) ,5X,%0Y =X,
22(1PE92.4) , 3%, *PHI 2 =% ?(%92?2 4y /16X, %M7 =% Z(iPE? W4y,
34X, %=VY =*%,2 (1Ps12. 4y ,5%,%=77 =% z(ipfiz u)/13x,
BHDHT ¥ =%,2(1P5i2.4) ,5X,*¥MY =* 2(19@? .4),6%,
5%V7 =%,2 (1PE12.4) /) _
END

30
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20

11

SUBROUTINE BEND (B)

Y(60) THRU Y(74) = PREVIOUS STATION DATA ARRAY VALUES

REAL B (144)
DIMENSION SA(3,3),SAT(3,3),5B8(3,3)
COMMON /SUB/ Y (225)

SA(1,1) = Y (29)

SA(1,2) = Y(25)

SA{1,3) = =-Y(15)

SA(2,1) = Y(19) * Y(28). -Y(27)
SA{2,2) = Y({33) * Y{(i1) + Y{(31)
SA(2,3) = Y(35)

SA(3,1) = Y{(3u4) * Y(i2) + Y(26)
SA{3,2) = Y{(3%) * ¥Y(11) ~Y(3D)
SA{3,3) = Y(36)

SAT(1,1) = Y(68)

SAT (1,2) = Y(63) * Y(67) - Y(66)
SAT(1,3) = Y(72) * Y(61) + Y(63)
SAT (2,1) = Y (64)

SAT (2,2) = Y(7%) * Y{(63) + Y{(79)
3AT(2,3) = Y(72) % Y(68)= Y{69)
SAT(2,9) = =Y (62)

SAT(3,2) = Y (73)

SAT (3,3) = Y(74)

po 26 1=1,3
po 20 J=1,3
’

i

SB{(I,J) =0
DO 28 K=1,3
SB(I,J)=SB(I,J)+SA(I,K) *SAT (K,J)
DO 5 I=1,%64

iE

B(T)=1.
B(%f) = sB(1,1)
B{5) = 5B(%,2)

B{S) =-5B(1,3)
B{il) = SB(1,%
B{28) ==-5B(i,2)

B(26) = SB(1,3)
B(27) = SB(1,%)
B(30) = SB{1,3)
B{34) = SB{(i,2)
B{4D) = SB(i,1)
B(43) = SB(1,3)
B{47y = SB(1,2)
B(49) = SB(2,%)
B(53) = SB(2,2)
B{57) =-SB(2,3)
3(63) = S$B(3,1
E(66) = SB(3,3)
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B(7G) = SB(3,2?)
B(76) = $B(3,1)
B(7%) = SB(3,3)
B{63) = SB(3,2)

B(86) =~SB(2,%)
B{92) = SB(2,2)
B(96) ==SB(2Z,3)
B{97) ==-SB(3,1)
B(161) ==SB(3,2)
B(105)= SB(3,3)
B(111) = SB(2,%)
B(114)= S8 (2.3)
B(118)= SB(Z,2)
B{124)= SB(2,1)
B(127) = SB(2,3)
B(i31)= SB(2,2)
B(i144) = SB(3,3)
B{i34)= SB(3,1)
B({47) =~SB(3,2)
RETURN

END



e ReRe]

e

1590
1600

'SUBFOUTINE

ELAST (%)

SLASTIC MATRIX FROM -¥Y- VICTOR

TOMPLEX B (144)
COMMON /SUB/ Y (225)

DC 5 I=1,944

K=1,144,13

E(I) =(D.,0,)

DO j6{:4

E(K) = 1.

B{28) = Y {(i57)
E(54)y = Y (197)
B(55) = Y(150)
E(56) = Y{i5%)
B(66) = Y{i67)
B(6T) = Y(i50)
BE(68) = yY(i57)
E(78) = Y (154)
F{79) = Y(%67)
B(BY) = Y (150)
B(106) = Y (i50)
B(IC7)y = Y(150)
E(108) = Y(i50)
E118) = Y (i7%)
E(119) = ¥ (150)
B{I20Y = Y (i50)
BE(I30) = Y(i54)
B(I3T) = Y(i79)
E(132) = Y (i50)
RETURN '

END

/
k3
*
*»

#* ¥

#

N

Y(i15%)
Y (1865)

kY (150Q)
Y (158)

Y{152)
Y (150)
Y (15%)

Y(165)
Y (169)
Y{15H
Y (15%)
Y(§53)
Y (15%)
Y{(15%)

Y (169)

# N\

#* N\

2N

Y (152) * Y(168)
Y(153) / Y(152) * Y (166)

¥ (1€5)

Y (152) * Y (1638)

Y (165)

Y (15
Y (15

RN

>)
N

Y{169)
Y (153)
Y{i69)

* Y {170)
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79

84
10

SUBROUTINE RIGID (R)
REAL R(184)
COMMON /SUB/Y (225)

DO 5 L=1,144

R(L) = D,

IF (Y (205)-1) 8(,79,80

Y(184) = =Y (i184)

Y (185) = -Y (185) !
Y{186) = =Y {186) '
po 1% L= 9,444,113

R(L) = 1.

R (6) ==Y (185)

R(16)Y = Y(186)

R(4Y) ==Y {(186)

R(48) =-Y{i85)

R{51) ==Y (186)

R{54) = Y {{84)

R(74) = Y(185)

R(8D) = Y (184)

R{99) =-Y{(185)

R{1L66Y) = Y(iE€L)

R(122) ==Y {186)

R(132) =Y (i8L) |
R(39) = +(Y(185)*Y (189)+Y(185)* Y (188))
R(42) ==Y (164} %Y (189)
R(46) ==Y (184)*Y (188)
R(75) ==Y (186) *Y (187)

R(78) = +(Y(i85) % Y (188) + Y(iB4) % Y{187))
R(82) =-Y(166)*Y (188)

R(123) ==Y (1£5) * Y (187)

R(126) ==Y (185) # Y (189)

R(330) = +(Y(784) * Y(187) + Y{(i86) * Y (i189))
RETURN

END



198
199

200
201

SUBROUTINE STIFF(SK,CY5)
CZOMPLEX CY5

COMPLREX SK{144)

COMMON /SUB/ Y (225)

DO 5 I=1,1u4

SK(I)=(0.,0.)

IF(Y(i96)) 198,199,198

SK(39) = Y (196)

GO0 TO 200

SK(28) = Y{i90G) / (1.+ Y(193) * C¥5)
SK(67) = Y{192) / (1. + Y(195) * CY5)
SK{119) =
DO 2089 I = 1,144,193

SK(I)=(1e,0)
RETURN
END

Y(191) / (1. + Y(134) % CY5)
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SUBRDUTINE AZROB(AZ,AD,VD,IL)
CREATY AFXEODYNAMICS MATRIY FOR BLADE
COMPLEX AC,AD,VD
CCHEPLEX Aﬁ?(?23@)
COMELEX AMA(1700)
INTEGER CYUH,CY841,CYL2
COMPLEX 2¥%,{Y2,2Y5,CY6
INTEGER CYi8a
INTESER CY43,CY45,0Y3,CY18,2v48
DIMENSION AC (iLl4),aD(i44),vD(i2)
COMMON /AMFT/ AMF
COMMON /AMAT/ANR
COMMAN/ISY/NFF
COMMOCN/CYZ/CYY ,0¥2,0Y5,0
COE&ON/CYI/CYB,CY?B,CYQ? Yﬂﬁ,,YQE,CYQ3,CYL4 Y45 ,07984
COMMON/CYR/CYY ,CY7,0Y8,0Y9,C0Y95,07%4,0042,07Y43,0Y494,0115, CY16,
i CY47,C0¥919,2Y25,0Y249,0Y42,0¥23,C0Y24, LY?S,€Y26,CY27,?Y?8 cY29,
2 CY?»,,Y3? CY¥32,CY33,0734,0Y35,0Y36,0Y37,0Y38,0726,CY46,0Y47,0Y48,
3 CY49,CY58,CY59,C0Y52,5Y53
MEXNFFR=2%KFF+9
DO 14 J=1%,1%44
AC(I)=(0.07,0.7)
10 AD(I) =(C.6,0.0)
Do 12 J=1,12
92 VD(J) = (%.i,4.ﬁ)
IPD = 34 % (IL-91)%IY446 + (CY43+C7982) * 34
JPO=3% {ITL- 1)*M(NFF+(VPW+’Y18A)*3
19 FORMAT{4H ,* R{,AD,VD FROM QﬁA*/)
ILK=IPQ+1
INK=TPQ+34
29 FORMAT (1HO,90812,6)

AC{39) = AMA(IPQ+1)
AC{417) = AMA(IPQ+2)
AC(U45) = BANMA(IPQ+3)
AC(87) = RMA(IPQ+4)
AC{89) = MR (IPQ+5)
AC(93) = AMA (IPQ+6)
AC(1135) = AMA(IPQ+7)
AC(137) = RLHMA(IPQ+8)
AC(I4Y) = AMA(IPQ+9)

IF (<yi8p) 9,8,9
SET DIAGDNALS = 1., CRBATE MATIRIX D,
8 DO 101 I = 9,784,113
161 AD(T)—(1.,G )

9 AD(98). = AMA (IPQ+10)
AD(22) = AMA (IPQ+11)
AD(37) = AMA (IPQ+12)
AL(39) = AMA(IPQ+13)
AD(41) = AMA (IPQ+14)
AD(42) = AMA (IPQ+15)
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AT (45)
AD (46)
AL (82)
AD (85)
AD(87)
AD (89)
AT (9%)
AD (93)
AD(94)
AD (126)
AD(133)
AD (135)
AD(137)
AD {138)
AD(141)
AD (142)

(T A T T A [ A T (1]

Wow o

AMA (IPQ+16)
BAMA(IPQ+17)
AMA (IPQ+18)
AMA (IPQ+19)
M2 (IPQ+20)
AMA {TPQ+2%)

AMA (IPQ+22).

LMA (IPQ+23)
AMA (IPQ+24)

AMA(IPQ+25)
EMA(IPQ+26)
AMA(IPQ+27)
LMA(IPQ+28)
AMA (IPQ+29)
AMA(IPQ+30)

AMA (IPQ+37)

CREATE VACTOR D.
VD (L) =AMF (JPQ+ 1)
VD (8) =AMF(JPQ+2)
YD (12)=ANMF (JPQ+3)

RETURN
END
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3

11

58

SUBRDUTINE MAS3B{(A,F)
MASS MATRIY %A% FOR BLADE

INTEGER CY183

INTEGER CYLG,CYLY,CY4Z

INTEGER CY43,CY45,CY3,CY18, Y44

CCMPLEX C¥1,CY2,CY5,CY6

CCHMELEX A (144)

COMPLEY F{(12)

COMPLEYX CNS n

CREATE MASS MATRIX FROM -Y- VECTOR FOR BLADE
CCMMCN/SUB/ Y {225)

COM“ON/CYI/CY3,CY§8 cvaf,-yu? TY42,CY43,CY44,0Y45,C718A

CONM?L/PYR/CYﬂ &Y7 CYB FY9,CY1@ cYd1i, Y12,TY§ ,CY?“ cYi5,C116,

1 CY17 LY%S CYL&,CY“? CY£2 FYE  CY24 ,LY75 CY"’ CY77

3 CYHQ,CYS! CYSQ CYS?,FYSB
COMMON/CYM%/LYSS,CY%?
COMMON/CYN/CYSH,CY55
COMMON/CYNZ/CYSB
CSAVE=CYL
TURN=CYUB#CY ST+ CYSERCYETHCYIH+CYY
RCLL=CYUBKCYI6-CYSRRCYRTRTYTT
POLL=CYS54+CY55%LY56
CYU=TURE
CYT=CYH*CY4
CYR=2,0%CY4
CNi=Y (3)%=CY =0V 16
HME=Y {3)=-CY58
EPHY=Y (2)+Y (4)

CY35=Y (28) %Y {§9) =Y (27)
CY36=Y (39) +Y (24)%Y (19)
CY3T=Y(26) +Y (28) Y (23)
CY38=Y (2U) &Y (23} ~Y (32)
DO 5 I=1,%L4

A(IY= (D,

DD 1% I=%,984,%3
R{I)=(Te,00)

A(13) = Y(9) * (TY6 ~ CY7 * Y (18))

A(315) = Y(48) ¥ (T¥Y8 %  Y(35) * £V5 - Y7 * Y{(33))
R(17) = =Y (1) ¥ (CY8 % Y(36) % CY5 + CY7 * Y (39))

A(i8) = =Y (48) * (CY6=CYT * Y (18))

B(Z1) = =Y (%) % (C¥Y8 # Y(35) * CY5 = CY7 % Y(38))

A(27) = =Y {UB) ¥ (TYB % Y(35) * CY5 + CY7 #* Y(38))

B(39) =Y (5¢) #CYG+Y (55) #TYTHY (42) +Y (4B) #CYTH (HMF* Y (39)
FHY (B) *Y (46) +CY58#CY35) = TN I*Y (2) *Y (35)
A(47) = -Y(U48) * (CY8 % Y(5) % CYS = CYT % Y(L3))

Y28 cyzs,



81

A (42) Y(SG)*CYB*Y(BS)*CYS* 5+Y (5U) *CYT*Y (38)

B(45) ==Y (48) * (CY6=CYT*Y (41))

A(U6)=Y (57)*CYB%*Y (36) *CY5%, 5+Y (52) *CYT*Y (39)

A(73) = -Y(u48) * (CY6 = CY7 * Y {i8))

A(75) ==Y {56) *¥CY8%*Y (35) *CY5%, 5+Y (55) *CY7*Y {38)

R{77) = Y(u8) = ( CYB #% Y(36) * CY5 + CY7 * Y(39))

A(78) =(Y(U49) +Y (7)) *CY6+Y (54) #CYT#Y (45) + Y (48) *TYT* (HMEXY (39)
T+Y (B)®Y (46) +CY58%CY35) ~CNI®Y (2) *Y (35)

B(8%) = Y(u8) % ( CY8 * Y(35) * CY5 - CY7 * Y(38))

A{(82) ==Y {58) *CYB*Y {{5) *¥TYS% ,54+Y (52) *CYT7*Y (43)

B(85) = =Y{1) * (CY8 * Y(36) * CY5 - CY7 * Y (39))
A{87) = =Y(48) * ( CY8 * Y{i5) * CY5 + CY7 * ¥ (43))
A(B9) = =Y{1) * (CY6 - TY7 * Y (46))

A(90) = Y(48) * (CYB * Y(36) #* CY5 - CY7 % Y(39))
A(93) = Y(1) * ( CY8 * Y(i5) * CY5 + CY7 * Y (43))

B {123) ==Y (57) %CYB%Y (36) *kCY 5%, 5= (55) %CY T*Y (39) =¥ (48) *CY T (HME*Y (18
1) +Y (4) %Y (39) +CY58% Y (29) ) ~CNI*Y (2) *Y (15)

A (126) =Y (58) XCYB*Y.{15) #CV5%, 5+Y (SL)#2YT%Y (43) ~Y (48) *#CY7* (BME* Y (38)
=Y (4) %Y (B3) +CYSB8%CYIT) +CNIRY (2) *Y (36)

A(I30)= Y(6) % CY6 = Y(52) * CY7 * Y (47)

A(133)= =Y (9) * (CY8 % Y(35) * CY5 + CY7 % Y {38))

A(i35)= Y(48) * ( CY6 - CY7 * Y (44))

A(137) ==Y (1) * (CYBRY (15) %CY5=CYT*Y (43))

A(i38)= Y{4B8) * (CY8 * Y{(35) * CY5 + CY7 % Y (38))

A(i49)= =Y (i) * (CY6 = Y7 * Y (4lb))

DO 6 I=1,12

F(I)=(0.,0.)

CYi8a=-CY18A

IF (CYiBa) 81,3,81

IF (CYi8a-1) 82,15,82

82 IF (CYiB8A+1) 470,273,100
8 F(2)=-Y('§)%:Y7%¢(~ HY®Y {39) +24E*Y (18) +CY58%Y (29))

25

1=CHIxY{(15) ‘
F()=Y{SS)SCYTHY (43) +Y (UB) #TYT7* (Y (U)kY(43)~HMEXY (38) =CY58%Y37)
2 +Y{2)*CYX¥i%Y (38)

F7) =Y (5U) *#CYTHY (39) +Y (48) #IYT* (Y (4)*Y (39) +HMEXY (18) +CY58% Y (2 3))
T +Y (2)HCHI*Y (15)

FA(8) =Y (1) #CY7* (EPHY®Y (46} +HMB*Y {39) +CYL8%(Y35)
2 =-CHi%Y (35)

F(11) = =Y(52) % CY7 %= Y{38)

F(12)=Y () *CY7 % (EPHY®Y (43) ~IMF*Y (38)=CY58%TY37)
2 +CHARY (36)

GO TOQ 108

CONTINIE

S:QO

CN2=Y {})*CY{i%CY{7%.5

CN3={CY36¥ROLL+CY35%*PULL) ®*TIRN

CRU=(CY35%ROLL~CY36%PULL) #TIJRHE

CNS={Y (25)*ROLL+Y (29)%PUJLL) ®*TURN
CN6=(Y{29) *ROLL=Y (25) #PULL) ®*TIRY
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CN7=(CY3B%RCLL+CY37*PULL) *TURN
CN8={CY37*RKOLL~CY38%PULL) *TUEN
CHO=Y (1) * (EPHYRCHI+HNERCNS+CYS8*PULL*TURN-S*CY 2% (
JEPHYRCNU+HMEHCNE+CYSB#ROLL*¥TURN))
F(2)==CNO%®Y {15)=CN2* (Y(25) =S*CY2*Y (29))
F{8) =-CNOxY (35) +CN2% (CY36=-3%TY2*TY35)
F(12) +CNQ3Y(3D)—’N2*(LY3Q SHLY2%CY3T)
F4)=4Y(2)#F {12)~Y (53) %Y (36) ¥ (CN3=S*T Y7*LVQ)*Y(57)* 5% {(~CN6
4-SkCY2*CN5)
F(7) ==Y (2)%F(2) +Y (5T) %Y (15) % (CN3~-S*XCY2%TNU) ~Y (58) ¥, 5*(—"N8
{=SHCY2%CN7) :
F19)=~Y(52) %Y (15) # (CNT-S*CYZRCNB) +Y (58) #.5% (TNG+ 5 CY2XCN3)
. GC TO 140 : :
15 CONTINUE
S:—?,
GO TO 25
100 CYW="SAVE
CYT=CYU*CYL
CY8=2,0%CYl
RETURN
END
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SUBROUTINE MLECT (R,T)
REAL R{744)
COMPLEX T(72),THLD (12)
LO 50 I=1,452
DO 40 M=1,192
MMY= (M~1) %12
Do (¢ 1=%,9%2
LB=MM1+T

100 THLD{M) =R(LM)*¥T(I)+THLD (M)
DQ 244 I=4,12

206 T (I)=THLD(I)
EFETURN
END



62

108

2048

SUBRDUTINE MLRQZ(R,T,NCOLS)
REAL R{144)

COMPLEX T({72), THLD(72)
NCR=12%NC0OLS

DO 5% I=1,NCE

THLD (I) = (0. , (W)

DO 44 N=1,NCOLS

NN = (Hi~1)%52

DO 1L¢ M=1,12

MET= (M=9) %12

K=NNF+M

DO 160 I=1,12

IM=MME+T

LN=NN9+I
THLD(K) =R (LMY*T (LN)+THLD (K)
DO 204 I=1,NCR

TA{I)=THILD(I)

BRETURN

END



50

1c0

200

SUBROUTINE MLCCY1 (R,T)

COMPLEX E(144), T(72),THLD(12)

Do 50 1=1,12
THLD (I)= (0. ,0.)

DO 190 M=1%,12

MMI= (M=) *12

DO 166 1=1,12

LM=MM1+I '
THLD (M) =R{(LHY*T(I) +THLD (M)
DO 200 I=1,12
T{I)=THLD(I)

RETURN

END
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SUBROUPINY MLCIZ (R,T,NCOLS)
COMPLEX T(72), THLD(72) ,R{1tl)
NCR=72%NZOLS

DO 53 I=1,3CER

52 THLD (I) = (7. ,%.)

DO faf N=1,NT0LS
NNY = (N~-1) %72

EHT= (M=F)=12

K=hNT+M

LM=MM9+T

LN=NNi+I

THLD(K) sR(LM)*T(LN) + THLD (K)
DO 24¢ I=%,KCK

T(I)=THLD(I)

RETURN

END



(D]

OVERLAY (¥S6,%,5)

PROGRAM FKNS

INTEGER P

INTEGER ALP(6) ;

INTEGRR CYd,CY49,CY02,7Y43, V44,0745 ,0¥3,0719,CY4931
CCMPLEX CY%,CY2,CY5,C0Y6 '

COMPLEYX H(63J) ,FAY(5) ,FLH(5),CT9(5)

CCHMPLEX FKN (123)

COMPLELX RYXPOF

CCMELEX 2ZKH4
COMMON/CYT/CY3,0¢58,C0Y049,7Y4F,0VY42,C703,0Y04,2Y45,0738A
COMMON/CYC/CYE ,CY2,C¥5,0Y6
COMMON/CYR/CY4,C¥7,CY8,0¥9,C0Y92,7Y94,cv92,7°v13,°v44,°Y95,0Y16,

4 cY17,CY99,CY¥2%,0Y29,CY22,CY23,CY24,0Y25,0Y26,0Y27,CY28,C0Y29,

15

16

17

i8

36
35

2 CY33,C0Y34,CY32,C¥33,CY34,7Y35,C0Y36,2Y37,0Y38,7Y39,0Y46,CY47,CY438,
3 CY49,7Y54,7°Y5%,0Y52,CY53
COMMON /NN3/NS,NSIZREY,NFEA,N3S, MAXN,NFPI
COMMCN/NO6/NEBD, NRIFC,MXSMT, NFLAP, MFLAD, NOT, MY T2, N SE
COMMIN/FKNT /FKW
COMMON/IPHY/NNFAZ,NNBS
COMMON /RETS/H, TAH,FLY,CTH
TCMMCN/ISMB/MS
COMMON/BKTAU/BKCI (4) ,TAU (4) ,SMLA (8) ,AK(4) ,AC(4) ,C2PK,CRPC
CCHMON/NOS/NE,NSP,MODR,MFE, NOUT,¥¥0, NAS5, NBS, NAT, NPS
COMMON/RNAME/CS (4,27) ,39(4,20)

TATA ALP/%,3,5,6,9,10/

JJI=NP+NFP1

DO 69 I= 4,MXSHI
NMEK=JJ~-T

IL=TABS (NMK)

IF (NMK) 16,195,%7
EYPOFP=(1.,0.)

GO TO 18

A=CS{MS,IL)

B=SN (MS, IL)
EXPOF=CNPLYX (&, -B)

GO TO 18

A=CS {MS, NMK)

B=SN (M5, NNK)
EXPOF=CMPLY (A, B)
CONTINUE

KT9 = NRIFCH (i=-1)

IF (4S.GT.49) GO 70O 35
DO 3% JP = 1,MXT2PY
FEN (KT1 + JP) = (0.C,0.D)
KT = KTY + MXT2ZP% + (MNS-1)%WRBD
DO 58 P = 1,6

L = (I-1) %12 + ALP (P)
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50 FKN (KT+P)==H (L) *EXPOF
FKN (KT+7)==FAH (I) *EXPOF
FKN (KT+8) =SMLA (MS)*ZKM (I, MS) ¥CTH(I) *EXPOF
IF (MFLAP) 6C,60,55
55 FKN (KT+9)==FLH (I)*EXPOF
60 CONTINUE
RETURN
END



CCMPLEX FUNCTION ZKM(I,MS)

INTEGER CY182

INTEGER CY40,CY49,C0742

INTEGER CY43,CY45,CY3,CY18,CYuU4

COMPLEX CY1,CY2,CY5,CY6
COMMON/CYI/CY3,CY18,CY40,CY44,0Y42,CY43,CY44,CY45,0Y18R
COMMON/C YC /CY1 ,C¥2,C¥5,C16
COMMON/CYR/CY4,CY7,CY¥8,CY9,CY10,0Y44,0Y12,CY13,CY14,C¥15 CYﬁs,
1 cY17,cY19,CY20,CY21,CY22,0123, CY24, CY25,C126,CY27,CY28,CY29,
2 CY39,CY3?,CY32,CY33,cy3u,cy35,CY36,c237,CY38,cy39,cyu6,cya7,cyua,
3 CY49,CY586,CY51,CY52,CY53

COMMON /NO3/NS,NSIZEY,NFEA,NES,MAXN,NFP1
COMMON/AKTAU/AKCI (4) , TAU (4) , SMLA (4) » AK(4) ,AC(4) ,CAPK,CARC
KSMI1=I~-NFP}

CY5=CYi-CY2%KSMLEC Y4

ZKM=SMLA (MS) * (1+CY5S*TAU (MS))

BETURN

END
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CVERLEY (NS6,1,56)
PROGRAM OQCLN
COMPLFY DETSV
COMBLEX FKN (1Z3)
COMPLEX QU (723)
CCMPLEX TKN (168%)
COMMON/EPSA/QU,DETSV
COMMON/FKYN1/FKN

- COMMON /NO3/NS,NSIZEY,NFEAR,NES, MAXN,NFP1

2000
10

1003
004

2222

68

DO 12

COMMCN/NOU/NCOLS,NB, NF NLIF NFISC,MXTKN,NIG «
COMMON/NOS5/NP,NSP,MODE, NFP, NOUL MXO,NA5 ,NBS ,NET,HNPS
COMHBCN/NO6/KEBD, NRIFC MXSHI, NFLRP,MF*AP NCL MXmZPﬂ,N SB
CCMMON/NOT /I,

COMMON/TKNY /TKYH

COMMON/DINS/NNT,NN2,NN3

REWIND 1

JJ = NP # NFP1

NCHAT = NRIFPCH#MXSMI

WRITE (1) MXSMI,NRIFC, NF
1,MXSMI

DO & JP 1,NRIFC

LL = (I-9)*NKIFC + JP

QU(LL) = FKN{LL)

IF (KN3 .EQ. ) GO TO 3
WRITZ (6, 2000) (QU(I1) ,I1=1,M%0)
CCNTINUE

PO 19 3 = 1,MXSHI

CALL TKNS

IF(NN3 .EQ. {) GO 70 10
WRITE (6,2000) (TKN{(I1),I1=1, MXTKY)
FORMAT (5X,8E44,6)

WRITE (1) (TKN(L }),L=1,MXTKN)
WRITEZ (1) (QU(L),L=1,HNX0)
REWIND 1

WRITE (6,200¢) (QU{(L) ,L=1,M%0)
FORMAT (18 ,2E16.7)

RETURN

END
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31
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SUBEOUTINE TKNS

COMELEX TKN (1681) .

COMMON/IPH1/NNFAZ,NNBS A

COMMON /NOW/ N2CLS,NB,NF,NEIFC,NEISC, MXTKN,NIG

COMMON /NO3/NS,NSIZEY,NFEA,NES,MAYN,NFPY

CCHMON /NO5/ NB,NSP,MODR,HFP,N0UT,MXQ,NAS,NBS,NET,NPS

‘COMMCN/NO6/NRED,NRIFC,MXSMI,NFLAF, MFLAP,NCT,MXT2P%,NCSB

CCMMON /NO7/ I,d
COMMON/NOB/JYERD
COMMON /TKH1/ TKN

DO 5 L=1,MXTKK

TKE (L) =(9.,0.)

IF (NsP) 4G,14,25

CBELL BLA

CALL BLB

GC TO 60

CALL SW2a

GO TO 30

CALL GYRA

IF (NNFAZ,EQ.0) GO 70O 33
IF {I.NE.NFP{) GO TO 32
IF (IZ.NE.J) GO TO 32
IF(JYrO,.%0.,1) GO TO 34
CRLL SWB

GO TQ 32

CALL GYB

CRLL BLA

CALL BLB

IF (NB-%) 64,68,31
CALL BLP

CONTINUE

EETURN

END

69
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15

16

22
23

SUBROUTINE BLA

INTEGER ALP (6)

INTEGER 0 _

COMPLEX B(18(C),SMLB(3G3),SMLC(300) ,SMLD (30G0)
COMPLEX TKN (168%)

~“CMMON /BT51/ B,SMLB,SMLC, SMLD

COMMOK /TKNY/ TKN

CCMMON /NO2/ MYXCSB,NESBC,HXZPH, NEBC

CCMMON /NO3/NS,NSIZEY,NFER,NES, MAXN,NFDP1
COMMON /NO4/ NZ0LS,NB.NF,NEIFC,NEISC,MXTKN,NIG
COMMON/NO6 /NRED, NRIFC, MXSMI,NFLAD, HFLAD, NCT, MXT2P1, NCSB
COMMON /NO7/ I,J

DATA 2LP /1,3,5,6,9,18/

DO 19 KK=1,6

DO ¢ 0=1,¥COLS
KT=NEIFC+MYTZ2P1+ (Q~-1) ®* NRIFC+KK

L= (J=1) RNEBC+ {I-9) #MXCPM+ (0~4) *12+ALP (KK)
TKY (KT) =B (L)

DO 15 KK=1,6
KT=NETFC+NCOLS#NRIFC4MET2PT +KK

L= (J=9) *NBSBC+ (I-1) * MXCSB+ALP (KK)
TKN (KT) ==SMLC (L)

DO 16 KK=1,6

KT=N7 IFC+(NCQL5+§)*NRIFC+ IXT2P] +KK
L= (J=-1) ¥NESBC+ (I~1) ¥ NXC3B+ALP (KK)
TKN (KT) ==SMLB (L)

IF (MFLRP) 23,23,21

DO 22 KK=1,6
KT=NEIFC+ (NCOL3+2) *NRIF I+MXT2P} +KK
L= (J=9) #¥NESBC+ (I-1) *MX SB+2 LD (KK)
TRN (XT) ==SHLD (L)

CONTINUR

RETURK

END
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SUBROUTINZ BLB

INTEGER Q

COMPLEX FAB(159) ,FLB(152),CTB (i5%)

CCMPLEX FASB(25),CTSB(25),FLSB(25),FLSC(25),
1 FASD(25),CTSD(25) ,FLSD(25) ,FASC (25)

COMPLEX TKN (1681)

COMPLEX YKHM
COMMON/AKTAU/AKCI (4) , TAU (4) ,SMLA (4) ,AK(4) ,AC (4) ,CAPK,CAPC
COMMON/BTS2/FAB,FLB,CTB
COMMON/BTS3/FRSB,CTSB, FLSB,FLST, FASD,CTSD, FASC

COMMON /NO3/NS,NSIZEY,NFEA,NES,MAXN,NFP1

CCMMCN/NOU /NCOLS, NB,NF, NBIFC,NEISC, MITKN,NIG
COMMGN/NO6/NRBD,NRIFC,MXSMT,NFLAP, MFLAP, NCT, NXT2P1, NCSB
COMMCN/NO7/1,J

COMMON/TKN1/TKE

Ms=1

DO 92 0Q=1,¥NCOLS
KT=NEIFC+MXT2P 1+ (Q=1)*NRIFC

L= (J=1) ¥NCOLSHMXSMI+ (i-1) *NIOLS +Q
TKN (KT+7) =FAB (L)

TRN (KT+8) == SMLA (MS) *#CTB (L) *YKM (I, ¥S)
IF (WFLAP.EQ.D) GO TO 19

TKN (KT+9) =FLB (L)

CONTINUE
KT=NEIFC+NRIFC* (NCOLS+9) +MXT2PY +KCOLS
L= (J=%) *NYSMI+ (I=1) +1

TKYN (KT+1) ==FASB (L)

TKN (KT+2) =2KCI (MS) ®*CTSB (L)
KT4=KT+NRIFC

IF(MFLAP.¥0. D) GO TO 14
IF(NFLAP,GT, NFEA) GO TO 12

TKN (KT1+1) ==F2SD (L)

IF (NFLAP.GT.NCT) GO TO §4

TKN (KT§+2) =SMLA (MS) % YKM (I, MS) #2TSD (L)
CONTINUE

IF(MFLEP.WQ.L) GO TO 27
IF(NFLAP,LE. KFEA) GO TO 14
KT2=NEIFC+MXTZP}+NRIFC*¥NCOLS+NCCLS
TKN (KT2+3) ==FLSC (L)

IF(NFLAP,L¥.NCT) GO TO 22

TKN (KT+3) ==FLSB (L)

CCNTINUE

RETURN

END

71
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SUBROUTINZ BLP

INTEGER P,Q

COMPLEY EXPON

COMPLEX TKN (1631)

COMPLEX YKH

COMPLEY FAB (i15w) ,FLB(1503),CTB(150) :
COMPLEX FASB(Z25) ,CPESB(25),FLSR(25),FLSC(25),
FASD {25),CTSD(25) ,FLSD(25) ,FASC(25)

COEMON /AKTAU/ AKCI(4),TAU(4),SHLE(4),LK(4) ,AT(4) ,CAPK,CADC
COMUON/BTS2/FAB,FLB,CTB
COMMON/BTS3/FLSB,CTSB, FLSR, FLSC, FASD, CTSD, FAST

TOMMON /KO3/NS,NSIZEY,NFE4a,NS2S,MAXN,NFPY
COMMCN/NOUW/NCOLS ,NB,NF, NEIFC,NEISC, MXTKN,NIG
COMMON/NCG6/NRED, NRIFC ,MXS4I,NFLAP, MFLAD, NCT,¥XT2P1, 0SB
COMMON /NOT/ 1,J

COMMON /TENT/ TKN

NMK =J = T

K1 = NBEIFD + MYT2PY

KZ = K1 + 8

DO 20 MS = 2, NB

K3 = (#8~1) % (N¥ISC+HNRBD)
DO 5 Q9 = 9,NEKBD

Rt = K§ + {Q - 1)*#NRIFC
D0 5 P = 1, NRBD

KT = Kb + P

KT2 = KT + K2

TKN(KT2) = TKN(KY) * EXEOW(NMK,M3)

O 184 90 = 5, NCOLS

KT = K2 + K3 + (Q -~ 1) * WRIFC
L={J=-F) ¥ NCOLS*MX3MI + (I-%) % HNCCLS + Q

TEN(KT) ==SMLA(NS) *CTB(LY*YKHA (I, MNS)*EXPON (NNK, MS)
KT=K2+K3+ (NCOLS+1)®NRIFC

L=(J-1) *¥MXSHI+ (I-9) +1

TKN (RKT) =AKZT (MS)#CT5B (L) *EYPON {NMK, MS)

IF(MFLAPLEQ.0)G0 TO 20

IF(NFLAP.GT. NCT) GO TO 29

KT{=KT+NERIFC :

TKN (KTT) =SMLE (HS)®:YKM (I, MS) *CTSD (L) *EXPON (MK, MS)
CORTIRNUR

RETURN

END
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SUBROUTINE SWA

INTEGRR P,Q,0S

CCMPLEY TKY¥ (1681)

COMPLEY INLQ

COMPLEX YKM

COMPLAX ZLN

CCMPLEX VLN

COMPLEX WKLD

CCMPLEX EXPON
COMMON/RKTEU/AKCT (4) ,TAU (4) ,SMLA(4) ,AK(4) ,AC(4) ,CAPK,CAPC
COMMON /NN3/HS,NSIZBY,NFEA,NES, MAXN,NFP1
COMMON/NOU /NCOLS ,NB,NF,NBIFT, NKISC, MXTKN ,NIG
COMMON/NOE/NRED, NR IFPC ,MXSMT, NFLAP, WFLAP, NCT, MXT2P% , NCSB
CCFMCN/NOT /T, J

COMMON/TKNY /TKN

COMMON/IPHT /NNTFAZ, HNBS

COMMON/AERDM/DMS (4)
COMMON/SWASH/SWGI,SWEY,SWM,SHR

IF (I.N¥.J) GO TO 30

THF I=J TERMS ARE THE SMRLI K=SMALL N TERMS
DO §7 L=1%,4XT2P1

1S = L-MAXN=-9

LL = (L=-1)*%KEIFC +L

TKN{LL) = ZLN(LS,I)+VLN(I,LS)

DC 2¢ MS = §,NB

DO 2% L = 14,MXT2P4

LS = L-MAXN=-1%

CFDL=9, +DMS (M) ¥ (F. + {(LS*¥LS~1) /(1. +LS¥L3*SWGJI/SWEL)) /SHR
LL = (L-1)¥NRIFC +MXT2P% +(MS-1) *NRBD +8
TKN(LL) = YKM(I,HNS)#*EXPON(L3,MS)*CFDL

GO TO S

INI = I-~J

DO 18 L= %,MYXT2P1

DO 18 9 = 9,MX72P1

IF (L.®0.0) GO TO 13

LMQ = L-0

IF (IMJ.NE,LMQ) GO TO 18

LS = L-MAXE-1

0S = QO=MAXN=-1%

LL = (L-9)#NRIFC +Q ;
TKN(LL) = ¥XNLQ(I,LS,QS) + WNLO(I,LS5,QS)
CONTINUE

REETURN

END

13
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SUBEONUTINE SWB

INTEGER P,0,0S

CCHMELEY TKN (1681)

COMPLEY EXPON

CCMMON /NO3/NS,NSIZEY,NFEA,NES,MAXN,NFP1

COMMON /NO4 /NCOLS ,NB,NF,NEIF:,NEISC, MXTKN ,NIG
CCMMON/NOS/NP,NSP, MODE, MFP, NOUT ,MXQ,NAS,NBS,NET, NPS
COMMON/NO6/NRBD, NRIFC ,MXSMI,NFLAP, MFLAP,NCT,MXT2P1,NCSB
COMMCN/NO7 /I, '
COMMON/TKN1/TKN
CO¥MON/AKTAU/AKCI (8) ,TAU (4) ,SMLA(4) , AK(4) ,AC(4) ,CAPK,CAPC
CCMMON/AERDM/DHS (4)

COMMON/SWASH /SWGJ,SHEL,SWHM, SWR

IF (NBS.EQ.0)-GO TO 13

KSML=I~-NFP1

NPMK=NP=-KSHKL

DO 14 0=1,MXT2P1

0S=Q=MAXN=1

NMKQ=NPMK=QS

IF (NMKO. 80.8) GO TO 5

REFKQ=1, O%NMKO

RFA=RNMKQ/NBS

NFA=EMKQ/NBS

DIF=RFA-1.{ *NFA

IF{DIF.GE.U.0) GO T0 2

DIF==DIF

IF(DIF.GT, .A5) GO TO 14

LL=NEIFC+NRIFC* (NCOLS+NTSB) +0 ~
DFOR=1, (4+DMUS (1) * (1+ (Q5%0S~=1) /(1 +0S*QS*SHGI/SHRI) ) /SWR
TKN (LL) ==NBS%DFQR/SULA (1)

CCNTINUE

GG TO 23

DO 21 MS=1,NB

DO 27 0=1,NCSB

DO 2% P=%,MXT2P1

QS=F-MEXN~1
LL=NEIFC+(MS=9) #NEISC+NRIIFC* (NCOLS+NZSB) + (0-1) *NRIFC+P
DFOR=T+DHNS (MS) * (1+ (QS#Q3=1) / (1 +0S*¥0S*SWGI/SHEI) ) /SHR
TKN {LL)= = EXPON (=QS,MS) ¥DFOR/SMLA (45)

EETURN '

END
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SUBROUTINE GYR

INTEGER Q,0S

COMELEX YKM

COMPLEX TKEK (1681)

CCMPLEX GZLN

COMPLEX GXN

COMPLEX GXNK

COMPLEX CY7,CY2,CY¥5,CY6

COMELEX EXPON

COMMON/NO3/ NS,NSIZEY,NFEA,NES,HAXN,NFP1

COMMCK/NOU /NCOLS,NB, N ¥, NEIFC,NEISC, MXTKN,NIG
COMMON/NO6/NRBD,NRIFC,MXSMI,NFLAP, MFLAP,NCT, MXT2P1, NCSB
COMMON/NO7 /1 ,J

COMMON/TKNY/TKN

COMMCN/IPH1/NNFAZ,NNBS
COMMON/GYR/GYM,GYK,GYC,GKB,GCB, GKP,GCP, GRP,GIX,6IY,GIZ
COMMON/CYC/Ci% ,CY2,CY5,CY6
COMMON/CYR/CY4,CY7,CY8,C0Y9,CY10,CY19,Cv12,0713,CY14,CY15,CY16,
i CcY17,0vY4%,CY20,CY21,C¥22,CY23,CY24,CY25,CY26,CY27,CY28,CY29,
2 CY30,0Y34%,C0Y32,CY33,CY34,0Y35,CY36,0¥37,CY38,CY39,CY46,CY47,CT48,
3 CY49,CY50,CY5%,CY52,CY53

COMMON /RNAME/ CS(4,20) ,SN(4,20)

IMI=J~1

IF (JMI.NE.0) GO TO 30

COMPUTES DIAGONAL RLEMENIS OF DIAGONAL BLOCKS

KSML=T=-NFP1

CY5=CY5~CY2#KS ML*CY4

CY6=CY5®1Y5

DO 5 1=1%,MXT2P}

LS=L~-MAXN~1

LL= (L=~1) *NRIFC+L

IF (LS) 2,3,4
GZLN=CY6*GIX+CYS5*GCB+GKB+CY 7% (GIZ-GIY)
60 TO 5

GZLN=CY6*GYM+CY5*GYC+GYK

GO TO 5
GZLN=CY6*GIY+CYS*GCB+GKB+CY 74 (GIZ~GIX)
TKN {L1) =GZLN

COMPUTES OFF DIAGONAL RLEMENTS OF DIAGONAL BLCCKS

IF (HAXN.EQ.L) GO TO 140

Q=MYT2P1

L=MXT2P%

TN (Q) ==CYU% (CY5% (GIZ=~GIX-GIY) -GCR)
LL={L~1) *NRIFC+1

TKN (LL) ==TKN {Q)

75
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CCMPUTLS BLADE ZOUPLING TERMS

CONTINUE

DO 27 ¥S=1,NE

DO 2% L=1,M4XTzpP1

LS=L-MAYN=-1

LL=(L=1) *NEIFC+MXT2P9+ (M5~-1) *NRBD+8
IF(LS) 6,7,8

TKY (LL) ==GRP*SHK (HS, 1) *YKM (I, US)
GO TO 20

PKYN (LL) ==YKM{I,NS)

GO TO 2%

TKN (LL) =GRE*CS (MS, %) *¥YKM (I, 4S)
CONTINUE

GO TO 5§

COMPUTES CFF DIAGONAL TERMNS IN OFF

IF ((JMI-2).E0.03) GO TO 35
IF ((JIMI+2).320.0) GO TO 35
GO TO 50

MX=MA XN+ T

KSML=J-NFP4
CYS=CYT1-CYZXKSUL*CYY
GINK=GKP+CY5%#GCP+, 5%CY2*CYU*GCP*INT
DO 4% L=1,MXT2Pj

DO 46 0=1,4XT2P14

IF (L.FEQ.MX) GO TO 40

1IF (D.F0.MY) GO TO 4%
LS=I=MAXN=-1

QS=0=-MAXN~1
I1=(L=-1)*NRIFC+Q

TKN (I1L) ==o 25%GINK* (LS+QS~-TY2%LS* (L5~0Q8) *JNI*,5)

CONTINUE
RETUEN
END

DIAGCONAL BLCCKS
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SUBEOUTINE GYB
CANNOT HANDLE NBS GEZATYR THAYN ZFRO

INTEGFR 0,05

CCMPLEX TKb (9681)

ZCMMON/NO3/NS,NSIZEY ,NFRA,NES, MAXN, NFPi

COMMCN/NOL /NCOLS ,NB,NF,NEIFC,N2ISC, MXTKN,NIG

COMMIN/NOS /KRED, NRIFC ,MXSMI ,NFLAF, MFLAP,NCT,MXT2P%,NCSB
CCMMCN/NOT /T ,d

COMMON/TKNY /TKN
COMMOX/2KTAU/AKCI (4) ,TAU (4) ,SHLA (4) ,AK (%) ,AC (4) ,CAPK,CAPC
COMMON/RNAME/CS (4,20) ,SN(4,2D)
COMMON/GYR/GYM ,GYK,GYC ,GKB, GCB, GKP,GCP,GRP,GTY,6IY,617

DO 2% MS=%,NB

LO 27 0=1,MX72P1

0S=Q=-MAY N=1

LL=NZEIFC +(MNS~9) *NEISC+NRIFT® (NCOLS+1) +0Q
IF (0S) 2,4,6

TKN (L1) =GEP* SN (MS, ) /SMLE (45)
GO TO 20

TKN (LL) =1,0 /SMLA (M5)

GO TO 20

TKN (I1) ==GRP*CS (MS,%) /SKLA {13)
CONTINUE

RETURN

END

17



COMPLEX FUNCTION EXCHI(L,Q,J)
C CREATE EXP (I* (L-Q)*CHI(J))
INTEGER 0
COMMON/RNAMEY/CSY (4,06) ,SN1(4,06)
10=L~0
ILQ=IABS (LO)
IF(L0) 16,15,97
45 BXCHI=(1.,0.)
GO TO 18
16 A= CS1(J,ILQ)
B=SN1(J, TLO)
BEYCHI= CMPLX (A,-B)
GO TO 18
17 2=Cs1(J,1IL0)
B=SN1(J, TLO)
EXCHI=CMPLX (A, B)
98 COBTINUE
EETURN
END

18



COMPLEX FUNCTION EXPON (L,HMS)
C CREATE EXP (I*L*PHIM)

COMMON/RNAME/CS (4,20) ,SN (4,20)
IL=IABS (L)
IF(L) 16,115,417

15 EXPON={1.,0.)
GG TO 18

16 BA=CS(MS,IL)
B=SW (M5, IL)
EXPON=CMPLX (A, =B)
GO TO 18

17 A=CS(MS,L)
B=SN (NS, L)
EXPON=CMNPLX (A, B)

98 CONTINUE
RETURN
END

79



COMPLEX FUNCTICN VLN(I,LS)

COMPLEX VN ,VNT,VN2

INTEGER CYi8:

INTHGER TYUD,CY4Y,0742

INTEGYR CY#43,CYL5,CY3,CY198, 2744

COMPL¥X CY%,CY2,{Y5,CY6

CCMMON /ARRBE/ BJ(4)

COMMON /A¥BTP/ AEKT(4) ,ACT(4) ,AKP(4) ,ACP(H4)
COMMON/AKTAU/BKCI (4) ,TAU (4) ,SMLA(Y) ,BK (4) A (4) ,CAPK,CRPT
COMMON/CYI/CY3,CY58,0Y48),2Y4%,00462,CY43,CY44,0745,CY9RA
CCMMON/CYC/CYY,CY¥2,0Y5,016

COMMON/CYR/CYS,CYT,CY8,C0Y9, 2Y4e,cY84,0742,07143,Cv44,2Y15,CY1¢,

1 cY17,2v49,C0Y84L,0Y29,0Y22,°¥23,0Y24,0Y25,C0Y26,0¥27,CY28,CY29,

2 CY395,0Y3%,0¥32,C0Y33,0Y34,0735,CY36,0Y37,CY38,0V39,CYL6,C0Y47,CY48,
3 CY49,0Y5%,0¥5%,CY52,CY83

COMMON /NO2/NS,NSIZaY,NFEA, JES, MAYN,HFPY

COMMON /SWRSH/ SWGJ,SWWI,SWM,SWR

R=SHR

KSML=I-NFP1

CYS=CYi=CYR¥KSALRIYY

CFL=%.+ (LS*15~9) /(1+LS¥LS*SUGI/SWET)

VN= ({.‘:n ’Qo)

VNi= (?o ,Ha)

YN2= (3. ,0.)

N0 5 J=%,NES

VN=VN+AKT (J) + (CY5-CY2%RLSHTYY) ¥ACT (J)

YNI=VRI+ (AR (J) + (CYSH~CY2HL3=®CYU) ¥ C (J) ) *BI(J)# (R=BJI(J) ¥7TFL)

5 VN2=VN2+AKP (J) + (CYB~CY2*LSHTYH) #5CP {J)

VLN = {(LS*LS¥Vi=-VE{*CFL+IPL®CFL¥VHF2) / (R¥R)

EETURN

END
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COMPLEY FUNCTION WNLO(I,I1S,QS)

COMPLEX BXCHI

COMPLEX WN,WNY,9N?2

INTHGER QS

INTEGER CYi82

INTEGER CY40,CY4%,0742

INTEGER CYU3,CYL5,0Y3,C0Y18,7YL4

COMPLEX €Y%,CY2,CY5,0Y6

COMMON /ABRBP/ BJ(4)

COMMON /AKRTP/ AKRT (4) ,ACT{4) ,AKP(4) ,ACP {4)
COMMON/DAKTRU/AKCL (L) , TR (4) ,SHLA(H) ,AK(H) ,AT (4) ,CAPK,CAPE
COMMOE /CYI/CY3,CYI8,0740,2Y4%,CY402,CY483,074848,2Y45,CY484
COMMON/CYC/CYYE ,CY2,CY5,0Y6 ,

COMMON/CYR/CYH ,CY7,C¥Y8,8Y9,0Y4%,0Y44,cyiz2,7yi3,¢cYy44,0Y15,Cv15,
i CY17,0099,C0Y24,CY21%,C0Y22,0¥23,CY24,0Y25,C0Y26,0Y27,CY28,C0729,
2 CY3%,0Y3%,CY52,0Y33,0¥34,C0¥35,0Y36,C0V37,0Y38,0Y39,2746,CY47,C748 .
3 CYu492,0Y5%,CY5%,0Y52,CY53

CCMMON /NO3/Ns,NSIZEY,NFEA,NES, MAXN,NFP1

COMMON /SWASH/ SWGJ,SWET,SWM,SWR

B=SWR

KSML=I-NFP1

CY5=CYI~CY2%KS ML¥CYY

CFO=T.+ (Q5%Q5~9) /(1. +QS*QS*3WGI /SWHT)

CPL = T+ {LS*LS=1) /(1. +LS%LS*SWGI/SWRI)

WN= (4, ,0,)

WNi=(0.,0.)

WN2=(@. ,:‘?}a)

B0 5 J=1,NES

AN=WH+ [ART (J) + {(CYS5~-CY2#QS*TYU) #ACT (J) ) *EXTHI (LS,05,)
WNT=WNT+ (AK (J) + (TYS5-CY2%03%CT YY) *AC(J) ) *BJI (J) * (R-BJI {J) *CFQ)
1 *EX7HI (LS, QS,J)

5 WN2=WN2+ (AKP {J) + {CY5=-CY2#%0Sk YUY *ACP {J) ) *BXCHI (LS ,05,)

WNLQ = (QS¥LS¥UN=-WNi=CFL+CFQ#CRL¥YND) / (R*R)

RETURN

END
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COMPLEX FUNCTION XNLQ(I,LS,0S)

INTEGER QS

COMPLEX BEXCHI

INTEGER CY918A

INTESER CYUQ,CY4,CY42

INTEGER CY43,CY45,CY3,CY18, 2Y44

COMPLEX CY¥,CY2,CY5,CY6,XN,XNY,XN2,XN3

COMPLEX C5

COMMON/AERBP/BJ (4)
COMMON/AKTAU/BKCI (4),TAU(4) ,SMLA(4) ,AK(4) ,AC (4) ,CAPK,CAPC
COMMON/CYI/CY3,CYi8,CY49,0Y4Y,C742,CY43,CY04,0Y45,07183
CCMMON/CYC/CY1,CY¥2,CY5,2Y6
CCMMGN/CYR/CYQ,CY?,CYB,»‘9,VY?u,CYQ? €Y12,0Y13,CY14,0Y15,CY16,

i C¥17,CY48,C¥2¢,0Y21,CY22,0¥23,8¥24,70Y25, CY26 cY27 CY28,CY29,
2 CY35,CY31 (‘Y32,CY33,\.Y3’4,CYQS,CY?»G,,Y37,CY38 (‘Y39 (‘Ylsé CyY47,0v748,
3 CY49,CY50,CY59,C¥52,CY53

10

wdh

i2

15
16

82

"Gnﬂaﬁ /NOB/NJ,NSIZWY NFEA,VES,MAXN,NFP{

COMMON/NOY /NCOLS ,NB,NF,NEIRC,NSISC, MXTKN,NIG

COMMON /SWASH/ SWGJ,SWEI,SWM,SWR

KSML=I-NFPi

CY5=CYi=-CYZ%RKSML*CYY

IF(0S .EQ. LS) GO T0 15

I¥LO=(0.,0.)

CFOR={1.+ (0S*05=%) /(1. +)S*QS*SWGJI/SHET) ) /SHR

CFLR=(T¢+(LS*LS=1) /(1. +LS®L3*SWGJI/SWEI)) /SR

po 1%  J=1,NES

XNLO=XNLQ+ (AK (J) + (CY5=CY2¥0S#CY4) #4C (J) ) *2XTHI (LS ,05,J) *
{Ag .-B\](tj) *CFO '()

IF{NIP .uo. 3) GO TO 16
CS=CAPK+CAPCH* (CYS~CY2%0S*CY4H)

XNI= (2. ,0.)

AN2=(D.,D4)

XN3= (D, ,3.)

Do 32 J=1,u:S

XN=AK(J)+(CYS-CYQ*QS*CYQ)*AC{J)

ANT=NT+N

IN2=X N2+ X% EXCHI (LS,5, J) % (1.-BJ (J) ¥TFLH)

XNI=ANI+ANCEACHI (J,08,d) ¥{1.-BJ(J) #¥TFQR)
INLO=XNLO=-XN3%IN2/ (CH5+iN1T)

GO ™ 16

ANLQ=(".,0,)

TONTINUE

RETURN

END



COMPLEX FUNCTION YKM(I,MS)
INTEGER CY{18A

INTEGER CY4C,CY8%,0742

INTEGER CY43,CY45,CY3,CY18,C044

COMPLEX €Y%1,CY¥2,CY5,CY6
COMMON/CYI/CY¥3,CY18,CY49,CY4%,0Y42,CY43,CY44,0745,CY188
CCMMON/CYC/CY1,CY2,C¥5,CY6
COMMON/CYR/CY4,CY7,CY8,0¥9,2Y16,CY$4,CY12,C0Y13,CY94,0715,CY16,
1 CY¥7,0Y19,CY¥2%,CY24,CY22,3Y23,CY24,CY25,0Y26,CY27,C0Y28,CY29,
2 CcY3n,Cv31,CY32,C0Y33,C0134,CY35,0Y36,8Y37,0Y38,CY39,CY46,CY47,CY4B,
3 CY49,CY50,CY51,CY52,CY53

COMMON /NO3/NS,NSIZEY,NFEA,NES,MAYXN,NFP1
COMMON/AKTAU/AKCI (4) ,TAU(Y4) ,SMLA (4) ,AK(4) ,AC (4) ,CAPK,CRPC
KSML=I~NFPY

CY5=CY{=CY2%KS NL*¥CY4

YRM=SMLA (MS)* (1+CYS5%TAU (MS))

RETURN

END
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COMPLMY PUNCPTIGN ZLN (LS, I)

INTAEGRR <YI82

TNTEGER CY40,CYLY,0742

INTEGRE CYU3,CY45,CY3,C07498, Y44

CCMPLEX TV LY”,&YJ,VYﬁ

COMBLEY BXTHI,CLNJ

TOMPLEY ”ﬂ,C?,C c6,c7,C8,C3,C90

PCDMO”/%EPBP/BJ(#)
LQMVON/AK;%U/PKCI{&),ThU(4),SﬁuA(Q),AK(ﬂ),1”(4),CADK CLEC
COMMON/CYT/CY3,CY18,CY40,0Y47,0Y042, CYU3, CYUL ,CYL5,0Y184
CCMMON/CYC/CYY,CY2,0Y5, <Y R ‘ _
COMMON/CYR/CYH4,TYT, cya,-vf,: 10,C0Y1%9,0v42,0713,CY494,CY95,CY186,
7 €Yi7,C0Y99,CY2%,0¥21,CY22,0¢23,CY24,CY25,8Y26,CY27,CY28,CY29,
2 CY33,0Y34,0Y32,0Y33,0Y346,0¥35,CY3F,CY37,0Y38,0Y39,CY46,CY47,C
3 CYQQ,CYSﬂ,cy,é,"Ysz,pyss : ‘
COMMON /NO3/NS,NSIZWY ,NFRL,NES, MAYN, NFPY

COMMCN/NOU/NCOLS ,NB, NF, §:1 ?C,NEIS , MXTKY ,NIG

COMMON /SWASH/ GWGJ,sWKL,SWﬁ SWR

R=SWR

KSHL=I-NFP9

CY5=CY§~CYZ#KSML&CYY

CY6=CYSRCOYE

CE=SHMS (CYE-CYBELS*CY2HCYS~LS¥LSRCYT)
C2={%,,0,)

CoO=(Me,01,)

CFLR=(T.+(LS¥L5-9) /(I+LS¥LS*SWGJI/SWET)) /SWR
Do 1% J=1,NES
uLNJ‘nK{J)+LY5WAu(J)~bY?* SHCYU%RC (J)
C9=C9+CLNJ*(?—BJ(J)*CFLP)

Cin=c2

c2=C9

IF (NIG L®0., ) GO 20 11

C2=c1a

CE5=CAPK+CAPCHR (CYS-CYZ¥LIHTYY)
ce={N,,0,)

C7= (2, ,0.)

DO 8 J=1,NES

CB=AK {T) +CYS%BC (J) =CY2# LSHCYU*AT (J)
C6=CO+C8%FXTHI (LS, Y, ) * (f.~BJ {J)*CFLR)
CT=CT+C8FEACHI (0 ,LS, )% (1-BJ {J) *CFLR)
C2=C9=CT*T6/ (CH+C2)

IF {(MRXN .%Q. 1) GO TO 42

KX=1-1S*Ls

u?—/.* YﬁZ*LS*lS*Kx*KX

L? 03/
ZLN=CTT+C2+CHPLY{C3,9,.)
GO TO 13



12 ZLN=CP+C2
13 RETURY
END
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DVERLAY (NS6,2,0)
PROGRAM SOLVE
COMPLEX DB(143,123),DTPHAS,DPIVOT
CCMELEX B(123,123)
COMPLEX EPS(123)
COMPLEX DETSV
EQUIVALENCE (DB, B)
COMMON /EPSA/ EPS,DETSV
COMMON/IWAL/NNY,NN5,NN6
CCMMCON /CDETRM/ DPIVOT,DTPHAS,DTLGI0,IDET
REWIND 1
READ (1) MXSMI,NRIFC,NF
NORDER=MXSMI*ERIFC
CALL INRAY (B,HMXSMI,NRIFC)
READ (%) {EPS(Z),I=1,NORDER)
REWIND 4
IDET=0
N=NORDER
CALL DCMAT  (DB,N,EPS)
WRITE (6,704) (¥PS(I) ,I=%,X0RDER) ,DHTSV
5 CONTINUE
702 FORMAT(5Y,8%14,€)
RETURY
END
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SUBROUTINE INRAY (B,MXSMI,NRIFT)
COMPLEX B(123,123)

DC 1 L=1,MXSHI

IROWF=L*NRIFC
TROWS=IROWF=-NRIFC+1

DO 1 K=1,MXSMI

ICOLF=K*NRIFC
ICOLS=ICOLF=NRIFC+1

READ (1) ((B{(I,dJ),I=IROWS,IROWF),Jd= ICOLS,ICOLF)
RETURN

END
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651
650

100
o2

158

ice
(8

901

SUBROUTINY. DUMAT({(2,N,Y) 4
CCMPLEX A(123,4%23),Y(1£3),DDRY,DALJ,AMX,DONE,DYI,TENP,DAK],

$DYK,ZRKK,DRTIK,DPIVOD,DPHAS

CCMPLEY ¥ (943),TK,CHNE
DIMENSTON ICHG {1£3)
COoM¥MCNE /CDLTE#M/ DPIVOT,DPHAS,ADET, IDET

NDIM=1923
ADET=0.0
DSIGHN=
CPHAS=
CNE=1.
ZERQ=D, T

BET=N

IF(IDAT,H0,T0) GO TO &5)

NP{=N+1

DO 65% I=1,NP1%

X{I)=2(NP9,I)

CONTINUR

po 118 K=1,d

AMY = A(K,K)

IMY=K

DO 108 T=K,N

TF(CABS (B (I,K)) +LBs CRBS{AMY)) GO T2
AMX = A(I,K)

IMY=T

CONTINOY

IF {(IMX.FQ.K) GO T0 1256

Do 444 J=1,NP%

TEMP=2 [(K,Jd)

A{(K,Jd)Y=A(TMX,d)

A(IMX,J)=TEMP

ICHG (K) =IMX

TEMP=Y (K)

Y (K} = Y (INX)

Y{INMNX)= TEWP

DPHAS=-DPHAS

GC TO 348

ICHG (K) =K

CONTINUR

DAKK=2 (K,X)

FORMAT (1X,I5,2845.,16 /)
AMAG=TABS{DAKK)

IF (AMAG NE., ZEEQ) GO TO 6

WRITH®{6,T)

FORM&T{*' MATRIX IN DCMAT IS SINGULAR®)
3T0P )

CONTINUE

ADET=ADET+ALOGHH (AMAG)
DPHAS=DPHAS®*LAKK/AMAG

2
1.0
CTMPLY (‘2 '{a"ftsa {3)
f

ey
e



(@]

140

653
652

112

1id
116
118

120
122

124

DONE=CHMPLY(T1.0,0.7)
CAKK=DONR/DAKK

Do %30 J=%,NP%
A(K,J)=A{K,J)*DAKK

3 (K,XK)=DRKK
IF(IDET.BO.L) GO TO 652
TK=Y (K)

DO 653 J=K, NP1

X (J) =¥ {J)=TK*A {K,J)
CONTIHUE

LYK=Y {K)

Y{(K)=LYK*D2KK

Do 194 1I=1,8

17 (I,80.K) GO TO %14
DAIK=A(I,K)
A(I,Jd)=R(I,J)-DATK#A (K,J)
CARIL ROWSUM(NPY,NDIM,R(I,%),A(X,1),DAIK)
A(I,K)=DARIK

DYI=Y(I)

DYK=Y (K)

Y{I) =DYI-DAIK*DYK
CONTINUE

po 116 I=%,XN
A(I,K)==4(I,K)*DAKK

A {K,K)=DRKK

CONTINIE

DO 922 K=%,N

L=N+7~K

KI=ITHG (L)

IF (L.%0.KI) GO TO 922
DO 920 I=%,N

TEMP = A{I,L)

A(I,L) = B(I,KI)
A(I,KI) = TEMP

CONTINIE

IF(IDAT,K¥.0) DPIVOT=X(NP1)
RETUERN

END
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Machine Compatibility

The Swashplate Dynamic Response Program has been run on
NASA-Langley's CDC 6600 and CDC 6400 systems. The program was
developed utilizing standard FORTRAN IV and is also WATFIV
compatible, The program has not been run in its present form on
an IBM 360/65. To execute this program on an IBM system the
overlay cards would have to be removed and replaced with an IBM
overlay structure and the PROGRAM cards changed to SUBROUTINE
cards (for example, the PROGRAM SETUP card would have to be re-
placed with a SUBROUTINE SETUP card). In addition, the core
requirements may be restrictive, especially if it is necessary
to convert the program to double precision for accuracy of results
to be equivalent to that obtained on a CDC system.

90 NASA-Langley, 1975 CR=-2453



.

ne
o

.

.
i




